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a completely new machine with 


1959 PERFORMANCE 
and a 1947 PRICE TAG 


...forl. D., O. D. and Rotary Surface Grinding 


His is the machine that “couldn’t be built” — 
se better, more versatile general purpose 
grinder that costs about half as much as com- 
parable machines today, and /ess than similar 
machines (with fewer features) cost in 1947! 


Here are just a few of its outstanding features: 
Hydraulic Anti-Friction Ways —table and cross 
slide are supported on “pockets” of pressurized oil. 
A quarter-pound force moves the 1800-pound table. 
20-Inch Table Travel — more than in any previous 
standard base Heald universal grinder. 

Workhead Swivels 90 Degrees — permitting ro- 
tary surface grinding as well as I.D. and O.D. 
grinding. 

Three Wheelhead Positions — standard, 2” for- 
ward or 7'2” forward for greater grinding versatility. 
Vari-speed Workhead Drive — infinitely variable 
from 150 to 450 rpm. 


UNIVERSAL 


Swing Inside Standard Guard — 12”. 
Standard O.D. Grinding Capacity — 12”. 


Accuracy — holds tolerances within .0001” in rou- 
tine production and within .000050” in special cases. 


Ask your Heald engineer for the complete UNIVER- 
SAL story. Then compare its performance and cost 
with any other machine available today. And if you 
have a Heald toolroom grinder that’s 10 to 30 years” 
old, you can now replace it profitably — at a cost 
that’s too low to pass up. 


HEALD 


It PAYS 
to come 
to Heald 


Subsidiary of The Cincinnati Milling Machine Co. 


Worcester 6, Massachusetts 


Chicago * Cleveland * Dayton * Detroit * Indianapolis * New York 
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By Del Sherman 41 
Straightness, flatness and angles can be inspected optically in pro- 
duction areas. Checking is fast and accurate. 


Method for inching press rams, lathe fixture for machining sector arms, 
dual gaging fixture, stock flattener, expanding pipe arbor. 


Equipment Requirements for High-Speed Machining........................ By H. J. Siekmann 49 
Ceramic tools cut four times as fast as carbides. To utilize this 
speed, machine tools of new design are required. 


Oven and autoclave bonding methods both give excellent results, 
Tooling requirements for these processes are describd. 


Fabricating Stainless Steel—Part 1 (Machining).......................005. By Richard EF. Paret 62 
When the characteristics of various alloys are understood, machining 
is simplified. Recommendations are based on current practice. 


Adjustable-Height Fixture Compensates for Workpiece Irregularities...................0.0000 69 
Variable-height studs support a contoured part for grinding on a 
horizontal-spindle machine. This solves a fixturing problem. 


Spade Drills versus Twist Drills—Test Results By B. E. Logsdon 70 
When drilling deep holes over one inch in diameter, twist drills 
give outstanding results and have long life. 


Plant efficiency and safety can be improved by replacing the tra- 
ditional factory gray with colors. A color coding system is explained. 


Westinghouse Mechanizes Low-Volume By T. W. Black 81 
Versatile, multipurpose tooling is the key to efficient manufacture 
of parts when quantities are limited. 


Reliability and safety are built into the hydraulic power circuits 
of modern machine tools and automation equipment. 


Shank dimensions of tools for dressing or truing grinding wheels 
have been standardized to simplify procurement and use. 


Designed for Production .................. 57 THIS MONTH’S COVER T0 Ol EN iH Ni ER 

Letter Grom the Editer 3 Li 

of ceramic tools at speeds up 4 
Looking Ahead ............ 212 to 20,000 fpm has been determined 3 
Men at Work ............ on a special 150-hp lathe at Gen- 
Progress in Production ............ eral Electric Co. Cutting forces 
Readers’ Viewpoints ......................136 are recorded on an oscillograph rt t ; 
149 shown at the left of the drawing. 

16 designed to operate at ultrahigh 
Products ............ 117 speeds are covered in an article 
Who's Meeting and Where ................ 137 


Tue Toor ENcINEER is regularly indexed in the Engineering Index Service and Applied Science & Technology Index. 
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“RED END” - 
HACKSAW 
BLADES 


se 


TUNGSWELD 
Factory Branches in Boston, Chicago, Shreveport, Lo., San Francisco and Portland, Oregon SHEAR 
Canadian Factory in Montreal, Que., Simonds Divisions: Simonds Steel Mill, Lockport, N. Y. BLADES 


Heller Tool Co., Newcomerstown, Ohio 
Simonds Abrasive Co., Phila., Pa., and Arvida, Que., Canada 
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What's in a Name? 


Progress in production depends not only upon ability to 
understand problems and their solutions but also upon 
intelligent communication of that information to others. 
Understanding is frequently limited by careless or loose 
terminology. This can be more serious than the misunder- 
standings resulting from inherent differences in background 
and experience between engineers and management per- 
sonnel. 


It would be helpful, for instance, if the same word were 
used to define the same process or method. Instead, a re- 
cently perfected process has been identified by at least seven 
different names. These include power spinning, roll spin- 
ning, roll forming, flow turning, roll forging, shear forming, 
and chipless machining. Names used in this way tend to 
confuse rather than define. 


The overworked word, automation, is another example of 
a stumbling block in our communications. Instead of many 
words to mean one thing, however, this one word means 
many things. To the promotion man, it is a magic word to 
attract a customer to anything that moves. 


Inasmuch as we have had many, many years with good 
definitions for semiautomatic and automatic machines, auto- 
mation should properly be reserved for refinements in addi- 
tion to those encompassed by previous terminology. As an 
extension of mechanization, automation should be reserved 
for machines employing feedback to reset the machine for 
continuous operation. For instance, automatic gaging which 
readjusts a machine in operation is a good example. 


When the same name means the same thing to everyone, 
communications will automaticlly become simplified. Then, 
many of the engineer’s problems will vanish. 
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« states Mr. Creighton Blanchard, toolroom 
at New Hampshire Ball Bearings, Inc., Peterborough, New Hampshire 


THE NEW, IMPROVED THOMPSON 
TYPs HAND 


is winning enthusiastic approvel | 
wherever precision work is required 


Here’s what Mr. Blanchard has to say about the 
new Type D machine: 


"We have three grinders in our toolroom— 
a Thompson and two competing machines. 
In our general toolroom grinding, espe- 
cially on carbide and hard metals, we find 
the Thompson Type D so superior that we 
have recently purchased another Thompson 


just like it. All our precision work goes on 
the Thompson.” 


Compare these features 


Steel roller anti-friction slides eliminate ball creep © 5 inch table movement per turn of handwheel im- 
and increase rigidity. proves quality of finish and speeds up operations, 


® No backlash, anti-friction ball nuts and screws on 
cross feed prevent wheel from creeping away from 
work in shoulder grinding. 


14” standard vertical capacity under 7” wheel at no 
extra cost with no loss in vertical capacity when using 


wel enemnen, ® Swing-out stop for table dog contact permits quick 


Solid support through entire length of bearing quill movement to wheel dresser. 
assures extra fine finish. © Immediate delivery available. 


Send for descriptive literature on the new Thompson Type D Grinder. 
THE THOMPSON GRINDER CO. 
SPRINGFIELD, OHIO 

stow [lomuon_ in mind for that daily grind” 
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PRECISION 
DRAW-IN COLLETS 


FOR YOUR 
LATHES-MILLERS-GRINDERS 


CARRIED IN STOCK FOR PROMPT DELIVERY IN: 
Elmira, Boston, Atlanta, New York, Hartford, Philadelphia, Rochester, N. Y., Dayton, Detroit, 
Minneapolis, Chicago, St. Louis, Oakland, Los Angeles, Toronto, Montreal 
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HARDINGE BROTHERS, INC., ELMIRA, N. Y. 

| 
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GSLNIM 


BALANCED ACTION 
IS BUILT INTO EVERY 
WINTER TAP 

Four reasons why you get greater 
accuracy and uniformity of tapped holes: 
1. EXACT FLUTE SPACING 

2. UNIFORM FLUTE CONTOURS . 

3. PRECISION CHIP-DRIVER CONTOURS 

4. ACCURATE AND CONCENTRIC CHAMFERS 


SPECIAL TAPS 


Modern “exotic” alloys are typical of the wide variety of 
unusually hard, soft or stringy materials in use today that 

2! make your tapping operations more difficult than ever 
before. When it's no longer practical or possible to use 
conventional taps— when it's time to call in a specialist— 
Winter is at your service. 


Winter has the experience to recommend and supply the 
right tap for your individual requirements. Among the 


many types of Winter Special Taps always available from <> i 

stock are Multi Taps for aluminum, magnesium and stain- ge 

less steel; Oversize Taps for plastics; Helical Fluted Taps; 


Taps, Dies, and Gages. WA 
Nib-type Taps and Fluteless Spiral-Pointed Taps. 


WINTER BROTHERS COMPANY, Rochester, Michigan, U.S.A. Distributors in principal cities. Branches in 


New York * Detroit * Chicago * Dallas * San Francisco * Los Angeles © Division of National Twist Drill & Tool Co. 


% % 
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WINTER 


NATIONAL 


INGREDIENT FREE 


NATIONAL 


Many of the competitive advantages of cost-cutting with 
National tools are obviously the product of fine materials, 
skilled workmanship, modern production equipment and 
processes, and long experience. CALL YOUR DISTRIBUTOR for 
But there’s another very important ingredient—one you 
get only in National tools. It’s on-the-job efficiency resulting ;/7 J mills, hobs, carbide and special 
from National's continued search for better ways to cut on 
modern metals. It's free—and it’s an in-built value of 

every National tool you use—self-thinned twist drills, 

gun drills, counterbores, expansion reamers, end mills, 


milling cutters and other ‘Research Improved" tools. 


NATIONAL TWIST DRILL AND TOOL COMPANY, Rochester, Michigan, U.S.A. Distributors in principal 


cities. Branches in New York ¢ Detroit ¢ Chicago ° Dallas ¢ San Francisco ° Los Angeles. 
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Use genuine Allen tough-gripping 


fastening for 


your flush and 


streamlined surfaces 


Allen Flat Head Cap Screws, in 
countersunk tapped holes, give you 
absolutely flush surfaces. Hex- 
socket wrenching entirely elimi- 
nates burred slots and protruding 
heads. Genuine Allen Flat Heads 
are “‘pressur-formd’’—long fibers 
of the metal are preserved uncut 


Where you can’t countersink— 
fastening thin metal parts like 
covers, access panels or guards, for 
example—Allen Button Head Cap 
Screws will give you the smooth, 
streamlined effect you want. Hex- 
socket wrenching assures a tighter 
hold—eliminates driver slips, 


The cost of Allen Hex-Socket Cap Screws 
fraction of your assembly costs ... be sure you’re getting 
the timesaving, cost-saving advantages of genuine Allens. 


ALLE 


MANUFACTURING 


throughout the whole length of the 
screw. Allen’s exclusive Leader 
Point makes starting easier— 
prevents damage to lead thread. 
Class 3A fit; available in No. 4 
through %” diameters. Write for 
FREE samples, dimensions, and 
full details. 


raised metal slivers, and skids that 
can damage and mar parts and 
finish. ‘‘Pressur-formd,” like the 
Flat Heads above, for far greater 
strength at vital points. Leader 
Point. Class 3A fit. No. 4 through 
5%” diameters. Write for FREE 
samples and full information. 


is only a minor 


COMPANY 


HARTFORD 1, CONNECTICUT, U.S.A. 


Plant: Bloomfield, Conn. e¢ 
Los Angeles 


Warehouses: Chicago, 


Stocked and sold by leading industrial distributors every where 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-8 


The Tool Engineer 


8 


FOR SURFACE GRINDING 
POPE 1, 2 and 3 HP Totally En- 
closed 1800 and 3600 RPM Motor- 
ized, Cartridge Type Spindles 
with double row cylindrical roller 
bearings of enormous capacity 
for superior performance and long 


for no endwise movement of the 
shaft. 


life, plus separate thrust bearings | 


0) je ind builds 


20,000 


one of which may be just the one to 
LOWER YOUR PRODUCTION COST 


Here are only a few representative Pope Precision Spindles: 


FOR HEAVY DUTY MILLING 
AND GRINDING 
POPE *% to 100HP Direct 
Motorized Spindles 
operate in any position 
— flanged or tapered 
noses — equipped 
with super - precision, 
double-row roller 
bearings and preloaded 
ball thrust bearings. 
Top quality perform- 
ance is assured on skin 
milling, grinding, bor- 
ing and other opera- 
tions as well as milling. 


FOR TOOL AND CUTTER 
GRINDING 

POPE Super- 

Precision 1 HP, 

3600 RPM a 
Motorized 

Tool and hy 

Cutter Grinder xr 
Clearance Angle 

Swivelling Heads 

provide angular adjustment in a 
vertical plane. They pay for them- 
selves in time saved. Cup wheels 
can be used for practically all 
clearance angles. 


FOR BORING ROUND HOLES 
WITHIN MILLIONTHS 
OF AN INCH 


POPE Heavy Duty Boring Spindles 
assure smooth, chatter free, con- 
tinuous high production of accu- 
rate parts. Belt driven or motor- 
ized, in a wide range of horse- 
powers and speeds. 


FOR INTERNAL GRINDING 


POPE Precision Internal Grinding 
Spindles have the super-precision 
bearings to withstand both axial 
and radial loads and to produce 
better finished ground holes. Their 
ability to take heavy cuts means in- 
creased production. Wheel life is 
increased, too. For Bryant, Cincin- 
nati, Excello, Heald, Landis and 
Norton Grinders. 


Send us your specifications and get prompt quotations on the one best Spindle for 
you out of the 20,000 different Precision Spindles that bear the name ‘‘POPE.”’ 


FOR HIGH CYCLE 
GRINDING AND MILLING 
POPE Super-Precision, High 
Frequency, Heavy Duty 
Spindles are 
available for 
speeds up to 
100,000 RPM. 
They are 

unequalled for 

low cost maintenance, 

long life, trouble-free operation 

and rugged ability to cut metal fast. 


No. 116 


_ ENGINEERS AND BUILDS STANDARD AND SPECIAL 4 
PRECISION ANTI-FRICTION BEARING SPINDLES — 
FOR EVERY PURPOSE 
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POPE MACHINERY CORPORATION 261 RIVER STREET~ HAVERHILL, MASS. 
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WHAT 
DOES 
THIS TAP 
IDENTIFICATION 
MEAN TO YOU? 


The marking is conventional .. . 


with the exception of BAY STATE 


BAY STATE means: A manufacturer specializing in taps of 
precision performance . . . offering outstanding application 
engineering through well informed Bay State sales engineers. 
These specialists provide undivided attention to your tapping 
problems. Full line inventories carried by 
Bay State distributors assure prompt delivery. 


The conventional markings mean: 1/4 inch 
nominal size . . . 20 threads per inch .. . 
National form, Coarse thread series . . . High 
Speed .. . Ground . . . and H3 is the specific 
tolerance range. This spiral pointed hand tap 
is particularly effective in tapping through 
holes in stringy materials. 


FOR MORE INFORMATION on tapping 
techniques, see page 39 of Bay State 
Catalog 56. 
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“= BAY STATE TAPS 


of your Industrial 


Supply Distributor ¥ Bay State Tap & Die Company ° Mansfield, Massachusetts 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-10 The Tool Engineer 


‘ 
| Z 
| 
i 3 
| 
a 
| 
| 
Gi 
~ | | 
it 
| 
si 


... that Reflects not only 
LIGHT... but 


QUALITY 


All “AMERICAN” Hole Wizard Radial Drill 
Column Sleeves are now super-finished to a 
beautiful ‘‘mirror’’ finish. 


Not only does this vastly improve the ap- 
pearance of the machine but which is far 
more important it minimizes the danger of 
column cutting and scratching. 


This operation is done in our own plant on.a 
brand new 40” “AMERICAN” Pacemaker 
Lathe equipped with a new No. 4 Gisholt 
Super-finishing attachment. 


This represents just another step along the 
path of continuous modernization to improve 
the quality and also the inherent value of 
“AMERICAN” Lathes and Radial Drills. 


Descriptive bulletin No. 328 will be of interest 
to you. It illustrates and describes many new 
and exclusive features. 


THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S.A. 


LATHES AND RADIAL DRILLS 
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Model 4 Pines Bender at Linde Co. forming bends in 6” alumi- 
num pipe for gas-producing equipment. Single tooling is used for 
sizes over 2%" O.D, Work averages one to ten pieces per setup. 


Diverse Jobs Now Handled on 
Two PINES Machines 


Here’s another example of how extremely short runs can be 

handled efficiently and profitably on Pines Bending Ma- 

chines. At Linde Company, Division of Union Carbide 

Corporation, Tonawanda, New York, a large Pines Model 

4 and a medium-sized Model 2 Machine are now employed 

to make bends in a variety of copper alloy, stainless steel, 

and aluminum tubing. Tube sizes range from 14" up to 6” 

O.D. Lots average from one to ten pieces per setup. Results 

show a three-way saving. A large number of costly fittings 

previously used in fabricating oxygen and inert gas equip- 
ment has been eliminated. This, in turn, has effected a 
substantial reduction in the number of welding operations 
required. In addition, the facility for making bends quickly 

and as required has made possible a substantial reduction 

in inventory investment. 


Multiple Dies Minimize Setup Time 


As illustrated, for work up to 254” O.D., a number of multiple 

stacked dies are employed which substantially reduce setup 

time. Tools are designed for interchangeability between the 

Model 2 and Model 4 machines. This permits handling as 

many as seven different tube sizes without a tool change. The 

ability to handle different bend angles that a given job may 

require by simple settings on the machines, contributes also Over-all view of Model 4 machine equipped with three mandrels 
to the efficiency the Linde Company has achieved in hand- and stacked dies. Selection of standard radii also minimizes tool- 
ling their requirements. ing and setup requirements over a wide range of sizes. 


FREE CASE STUDY 
N gS ENGINEERING C0. inc. Ask your Pines for 


assistance in analyzing your present 
bending methods. There is no 


Specialists in Tube Fabricating Machinery| | 693 WALNUT * AURORA, ILLINOIS obligation. Or, write today for 
additional facts and case study data re] 


on the cost-cutting advantages of Se) 
production bending. 


PRODUCTION BENDING + DEBURRING + CHAMFERING MACHINERY 
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| SHORT-RUN BENDING PAYS OFF 3 WAYS 
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GRIP 


CCVAMIC 
| Precision Drill Bushing for .._ 
PLASTIC ‘TOOLING 


~-CERAMICS~ used as a barrier against 

© the tremendously high temperatures encountered by the 

nose cones-on ballistic rockets, has been adapted 

by the American Dril} Bushing Go: to a line of gt 

precision drill bushings for use in plastic tooling, 

The Geram-A-Grip bushing gives a maximum of protection’ 

against bushing misalignment and-spin out, with 
oe i minimum sacrifice of close hole spacing. 


EXCITING 
DO YOU HAVE A FRICTIONAL HEAT 
- PROBLEM? THE THIN CERAMIC SHELL 
neu deve lop iT PROVIDES AN EFFECTIVE HEAT BARRIER! 
4 , CERAMIC MATERIAL FUSED TO THE 
OUTER SURFACE OF THE PRECISION 
from ; DRILL BUSHING EFFECTIVELY INSULATES 
THE PLASTIC POTTING MATERIAL FROM 


th e Spa ce Ag ‘ ANY EXCESS FRICTIONAL HEAT BUILD-UP 


DRILL JIG BUSHINGS 


Pot. Ne. 2,728,249 Pet. Pend. 


s 


SENG FOR CATALOGS 
AND COMPLETE INFORMATION 


‘DRILL BUSHING co. 


Pacitic Givd. ¢ Lee Angetes calit. 
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New 24-spindie Kingsbury has 
hydraulic slides, dowel presser 


DRILL THRU 
4 STEPS 


CHAMFER 


REAM 
3 HOLES 


PRESS IN 
3 DOWELS 


DRILL 
THRU 2 
WALLS 


3 HOLES 


STEEL SHAFT ASSEMBLY FOR 
AUTOMATIC TRANSMISSION , 


At a gross rate of 210 parts an hour, eight vertical 
3-spindle units on the center column operate on 
this shaft. To clear the stem of the work as it 
indexes, hydraulic slides raise these units 5.5 
inches from their operating positions. The move- 
ment takes one second each way and has a 
smooth harmonic motion. Cams in the units feed 
the tools 2.7 to 3.5 inches more as required. 

A dowel pressing unit is at the right. The 
operator loads dowels into the hopper at the 
top. Three dowels are fed down different tubes 
and are pressed into the work. At the previous 
station the work is washed clean of chips. 

A 63-inch index table holds 12 work fixtures 
with power clamping and unclamping. 

Real production without trouble. Production 
men praise our machines because they really 
produce and give little trouble. The main reasons 
are good basic design and rugged, accurate con- 
struction. If you have a job for a multi-unit 
automatic and can't afford to live with it day 
after day to make it work, consider a Kingsbury. 
It will pay off. Kingsbury Machine Tool Corp., 
Keene, New Hampshire. 


KINGSBURY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-14 


Kingsburys make money 
on simple jobs too 


DRILL AND TAP 
2 HOLES — 90° APART 


PUMP PULLEY FOR 
AUTOMATIC WASHER 


This simple machine makes money for 
the Maytag Co. by producing at a gross 
rate of 590 parts per hour with almost 
no downtime or rejects. 


A 15-inch index table holds four work 
fixtures with manual clamping and un- 
clamping. Four horizontal units drill 
and tap two holes. Bushings guide the 
drills for accuracy. 


Typical Kingsbury jobs 
in eleven industries 


These parts are used in a ball bearing, 
automatic transmission, door set, en- 
gine, generator, air conditioner, elec- 
tric shaver, valve, aircraft engine, 
control instrument and rifle. All cost 
less on Kingsburys. 


20 Distributors 


Hartford 7 O C Stevens Mchy Co 
Long Island City 1 Triplex Mach Tool Co 
Philadelphia 6 John S Wright Mchy 
Syracuse 1, Buffalo 23, Rochester 4, 
Schenectady Syracuse Supply Co 
MIDWEST Cincinnati 2 E A Kinsey Co 
Chicago $1, Milwaukee 8 
Four States Mchy Co 
Cleveland 3, Toledo 13 Golden & McCoy 
Dayton 2 C H Gosiger Mchy Co 
Detroit 19 Birmingham & Conner Mchy 
Grand Rapids 4 Joseph Monahan Co 
Indianapolis 20 C C Garrett Mchy 
Pittsburgh 37 Merit Mchy Co 
St. Louis 24, Kansas City, Mo., Wichita, 
Tulsa Robert R Stephens Mchy Co 
Atlanta 6 JR Walraven 
Charlotte § Geo A Marshall Mchy 
Houston 13 Wessendorf Nelms & Co 
Denver 16 Mine & Smelter Supply Co 
Los Angeles 22, Berkeley 10, San Diego 3, 
San Jose, Scottsdale, Ariz. Moore Mchy 
Spokane 8 W R Matthews Mchy & Tool Co 
CANADA loronto 8 Barker Industrial Equip Lid 
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Sterling ... 


PIONEER IN POWDER AND MOLTEN METALLURGY 


mes 


Only Circle C is quality controlled 
by impact testing 


Every Circle C High Speed tool bit is tested under 
impact to make sure you get the best bit that can be 
made. This is the final test in a series of quality con- 
trol checks made during each stage of production, 
from Firth Sterling’s exclusive double melting process 
to the finished bit. 

Being double melted, Circle C has greater ho- 
mogeneity that assures toughness and consistent per- 
formance, delivers cutting capacity far beyond that 
of ordinary high speed steels. With Circle C bits you 
can use higher operating speeds, obtain longer tool 
life and increase your production. And the practical, 
well balanced composition gives Circle C unusual red- 
hardness and wear resistance, provides ONE grade 
for almost all your machining operations. 


Your Future is Great 


Circle C is one of a family of outstanding high 
speed steels, including Van Chip, Blue Chip and 
Star-Mo, accepted throughout industry for reducing 
machining costs today. All are evidence of Firth 
Sterling’s metallurgical leadership—a background of 
over 68 years of research and development. 

* 

For assistance with your metallurgical problems, 
powder or molten, simply call your nearest Firth 
Sterling sales office or distributor. For complete in- 
formation on High Speed tool bits—and the new 
Circle C throw away inserts—write for descriptive 
bulletin TBI-57: FIRTH STERLING, INC., Dept. 
10A, 3113 Forbes St., Pittsburgh 30, Pa. Offices and 
warehouses in principal cities. 


in a Growing America 


propucts ofr Jisth Sterling 
HIGH SPEED STEELS + 


SINTERED TUNGSTEN CARBIDES + 
ZIRCONIUM «+ 


TOOL & DIE STEELS + 


STAINLESS SPECIALTIES « 
HEAVY METAL « 
STERVAC & STERCON SUPER ALLOYS 


HIGH TEMPERATURE ALLOYS 


CERMETS + CHROMIUM CARBIDES 


January 1959 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-15 


' 
| 

\ 

| 

{ — 
% 
¢ 
+f 

~ 


Ne 


ROLLWAY BEARING CO. ELIMINATES DISTORTION 


WITH WOODWORTH “FINGER” CHUCKS 


@ HAROLD EVANS, Chief Tool Engineer of Rollway Bearing Company, Inc., 
Syracuse, New York, commented on the excellent performance of Woodworth 
“Finger” Chucks: “By using the N. A. Woodworth Compensating ‘Finger’ 
Chuck, we are able to cam grind irregular shaped bearings and parts to close 
tolerance limits without distortion. This was one of our main problems in 
grinding thin-walled parts of irregular shapes. We now have solved this problem 

y using Woodworth Compensating ‘Finger’ Chucks.” 


In the above illustration, a Woodworth Standard “Finger” Chuck was 

altered by Rollway Bearing by replacing the three fingers with a solid ring. 

A segment type stop was attached to the face of the cylinder housing. 

The work piece is inserted behind the retaining ring and located against 

the stop with a spring loaded plunger. When the air is turned off, the 

HAROLD EVANS part is face clamped firmly. In this operation on a converted Heald No. 
70 A, a cam bearing inner race with seven lobes is ground to 2.7500- 

2.7510 diameter with a 10 to 15 micro-finish. The chuck spindle speed is 10 R.P.M. 
and the wheel spindle 12,500 R.P.M. Concentricity of the outer race to the inner 
lobe race is held to +.0005. The cam on the spindle and chuck reproduces the 
desired 7-lobe contour when parts are end clamped with the solid clamping ring. 


@ Woodworth’s “Finger” Chuck compensates for irregular shapes of surfaces and allows 
distortion-free chucking of frail cross-section parts. 


WRITE FOR 
CHUCK CATALOG 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-16 The Tool Engineer 


- d 
i 
j 
: 


PRODUCTION 


SUPERFINISH SAVES WALLINGFORD STEEL 


1408 MINUTES PER PART 


Setup saves $8,000 in grinding wheel costs 


There isn’t much to see in the illus- 
trations—just the simplest kind of 
setup on a Gisholt MASTERLINE 52-A 
General-Purpose Superfinisher. But 
the savings that have been made for 
Wallingford Steel Company, Wall- 
ingford, Connecticut, are truly star- 
tling. 

Wallingford Steel Company rolls 
stainless steel strip and special stain- 
less alloys including tungsten, tita- 
nium and Stellite, used in the manu- 
facture of cutlery, automobiles, etc. 
Solid carbide rolls are used to meet 
requirements for an ultra-smooth, 
highly reflective finished product. 

Previously, roughing and finishing 
rolls were ground using 600, 1500 
and 2000 grit wheels, and then lapped 
to remove chatter and spiral feed 
marks left from grinding. Time, 80 


This simple setup on a low-cost general purpose machine saves 1408 minutes per part. 
Typical 29%" x 2%" solid carbide roll shown is Superfinished in only 32 minutes. 


minutes for grinding and 1440 min- 
utes for four lapping passes taking 
six hours per pass. Total time, 1520 
minutes. 

Now the 52-A Superfinisher, 
equipped with a special high-speed 
oscillating head, a variable-speed 
drive and steady-rest support rolls, 
eliminates the entire lapping opera- 
tion. In addition, only the 600 grit 
wheel is needed for rough grinding, 
reducing grinding time. This means 
an added initial saving of over $8000 
because the costly 1500 and 2000 
grit wheels are eliminated. Superfin- 
ish removes all chatter and feed spiral 
marks left from grinding. It provides 
a ‘“‘controlled”’ surface finish of 8 
micro-inches RMS on the roughing 
rolls and 1 micro-inch RMS on the 
finishing rolls. Time on the 29%" x 


Superfinished rolls produce same tonnage, operate at same mill speeds as lapped rolls 


previously used. 


244" roll shown is 32 minutes. After 
use, rolls are refinished, as required, 
in only 18 minutes. Even “built-up” 
material is removed. 


Standard General-Purpose Superfinisher 
with special tooling saves 1408 minutes per 
roll. Steady-rest support rolls assure paral- 
lelism, .00050 concentricity. Inexpensive 
Superfinishing stones replace $8000 worth 
of special grinding wheels. 


Roughing roll (top) Superfinished to 8 micro- 
inches RMS. Finishing roll (bottom) Super- 
finished to 1 micro-inch RMS. Note difference 
in reflectivity. 
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Unbalance measured, 
located, corrected, and 
inspected with one handling 


Perhaps you can speed up your bal- 
ancing operations by studying this 
setup used at the John Deere Water- 
loo Tractor Works, Waterloo, lowa. 


One 35S Balancer, requiring minimum floor 
space, combines all dynamic balancing op- 
erations. Here the operator corrects 
unbalance in left plane by drilling in counter- 
weight using vertical drill spindle. Horizon- 
tal drill for correcting in flywheel, at left. 


The workpiece is a John Deere 730 
diesel tractor crankshaft, 21” flywheel 
and counterweight assembly. A 
Gisholt 3S DYNETRIC Balancer is 
used with an end drive coupling to 
simplify handling. Two power drills 
mounted on the balancer, one vertical 
and one horizontal, correct unbalance 
by drilling at a 9” radius in the 21” 
flywheel and at a 6” radius on the 
counterweight. A hand-operated 


Close-up showing crankshaft, flywheel and 
counterweight assembly in 3S Balancer with 
end drive. Ten minutes f.t.f. time includes 
assembling, balancing, correcting, inspect: 
ing, dismantling and stamping of unit 
numbers, timing and location marks. 


SETUP SPEEDS CRANKSHAFT BALANCING AT JOHN DEERE 


thrust and centering device provides 
drilling support. 

The operator assembles the crank- 
shaft, flywheel and counterweight; 
places the assembly in the work sup- 
ports; engages the end drive, and 
starts rotation. The direct reading 
amount meter is calibrated in terms 
of drill depth; so, the operator merely 
notes the angle and drill depth for 
each correction plane. Then he stops 
rotation. Unbalance is corrected in 
each plane by manually indexing the 
assembly to the observed angle and 
drilling to the exact depth shown on 
the amount meter. A simple calibrat- 
ed dial on the drill feed handwheel 
assures accuracy. The assembly is 
rotated again for inspection. Unit 
numbers are stamped on each part; 
relative position markings are made, 
and the assembly is dismantled for 
storage. Total f.t.f. time, ten minutes 
—5.5 minutes of which is required 
for measuring, locating, correcting 
and inspecting for balance. 


Direct reading amount meter, calibrated in 
terms of drill depth, speeds unbalance cor- 
rection. Depth dial on drill feed handwheel 
assures accuracy. Setup cuts costs, saves 


time with all balancing operations completed 
in one handling. 


HOW MASTER ELECTRIC CO. CUTS ‘“‘OFF-CENTER’’ BORING COSTS 


Sliding faceplate on Fastermatic automatic chucker combines operations 


You will want to study this setup at 
Master Electric Company's Dayton, 
Ohio, plant. It combines “off-center” 
boring with standard turning and 
facing operations to eliminate extra 
handling and improve accuracy. 
The workpiece, a cast iron gear 
cover, is held in a special faceplate 


One operator produces this variety of parts 
on the four machines he controls. Note gear 
cover at lower right. Operator indicates the 
three “off-center” diameters handled by slid- 
ing faceplate fixture. 


After turning O.D. and facing part, cycle stops; operator loosens nut, grasps handle (both 


fixture, chucking on a back hub and 
locating against a back face. With the 
part “‘on-center,” tools on hex 1 turn 
the O.D. while front and rear cross- 
slide tools rough and finish-face. The 
cycle stops. The operator loosens a 
nut and grasps a handle (both en- 
circled) on the faceplate fixture, pull- 


encircled) to move faceplate fixture over for “off-center” boring. 


ing it “‘off-center’’ for the second 
phase. He tightens the nut and starts 
the automatic cycle. Other hex turret 
tools machine three different diameter 
bores. The two co-bores are relieved 
at the base, sized for depth and 
reamed. The intermediate co-bore is 
held to a 40 micro-inch RMS finish. 
F.t.f. time, 6.5 minutes. 

Over 60 Fastermatics are in con- 
stant use at Master Electric Com- 
pany’s Dayton, Ohio, plant, complet- 
ing over 150 motors per hour. They 
have proven ideal for efficient pro- 
duction of short-run, complex parts 
such as motor frames, gear covers, 
end bells, bearing housings, parallel 
heads, vapor-proof heads, etc. 


Fastermatic’s automatic cycle permits one 
operator to handle four machines. Sliding 
faceplate fixture combines two operations 
in one chucking; assures accuracy, correct 
relationships between machined surfaces. 


\ 
ASK YOUR GISHOLT REPRESENTATIVE ABOUT FACTORY-REBUILT 


SMART SETUP ELIMINATES OPERATION FOR DRAPER CORP. 
Standard machining and threading combined on Simplimatic automatic chucker 


This setup cuts handling costs, im- 
proves accuracy and clearly shows 
how the Simplimatic’s wide platen 
table offers great flexibility in arrang- 
ing independent slides to machine a 
maximum number of surfaces in a 
single chucking. Draper Corpora- 
tion, Hopedale, Massachusetts, takes 
fuil advantage of this feature in ma- 
chining various sizes of cast iron 
threaded beam heads for textile 
equipment. 


On a typical 26” diameter, narrow 
threaded beam head, work is held in 
a 32", three-jaw air chuck, locating 
at X, gripping at Y. Tabie feed is 
used to turn the O.D., engage three 
front slide rough-facing tools and 
center slide boring tools with the 
work. Table feed stops when front 
slide facing tools are to proper depth, 
and standard slide movements begin. 
Front slide feeds away from center, 
with three tools dividing the rough- 
facing cut. Piloted boring bar tools 
on the center slide finish the bore. 
Rear slide operates separately to 
finish-face and round front and back 
O.D. edges. After the finish-facing 
cut, the two-speed motor changes to 
low speed, and a tap and chamfering 
tool on the center slide boring bar 


Photo shows tools retracting from work. Note how right combination of tools and slides on 


platen table permits standard machining and threading to be handled in one chucking. 


threads and chamfers the bore. The 
tap collapses; the table and slides 
retract; the tap is automatically re- 
cocked for the next operation. F.t.f. 
time, seven minutes. 


Simplimatic’s flat platen table cuts tooling 
costs, permits standard machining and thread- 
ing on automatic chucker, saves extra op- 


eration. Two-speed motor provides correct 
surface speeds. 


HOW CUTLER-HAMMER STEPS UP SMALL-PARTS PRODUCTION 


Hydraulic drive makes automatic chucker of ram type turret lathe 


This setup at Cutler-Hammer, Inc., 
Milwaukee, Wis., shows how your 
costs can be cut on general machin- 
ing work. Two typical jobs are cov- 
ered, showing how a simple hydraulic 
drive control transforms a low-cost 
Gisholt No. 4 Ram Type Turret 
Lathe from a hand-operated machine 
into an automatic chucker. 

The coil shield, shown at left, is 
made from 1%” tubing; stock remains 
inside collet chuck for support while 
hex turret tools bore and chamfer I.D. 
Then stock is advanced to hex turret 
stop and rechucked. O.D. of the next 
part is beveled from the cross slide 
front and finished part is cut off from 
the cross slide rear. F.t.f. time, .7 
minutes. 

Cup washers, shown at right, are 
made from 2” bar stock; stock feeds 
to hex turret stop, collet chucks on 
O.D. Front cross-slide tools form rear 
O.D. radius and face front (see draw- 
ing). Hex turret tools complete all 
other surfaces, including chamfer at 
back of bore handled by special slide 
tool. Finished part is cut off from rear 
of cross slide. Cycle repeats. Time 
f.t.f., 1.77 minutes. 

Hydraulic drive controls turret ram 
and cross-slide tools, spindle start- 


stop-reverse, speed and feed selec- 
tions, reverse feed, and automatic 
collet chuck and bar feed operation. 
Operator loads bar stock and initi- 
ates first cycle. He removes finished 
parts and has time to handle second 
machine. 


Tooling for machining cup washers. 
Part made from 2” bar stock with all 
14 surfaces indicated on drawing 
handled in 1.77 minutes f.t.f. 


Left — coil shield produced in .7 min- 
utes f.t.f. from 134” tubing; right—cup 
washer produced in 1.77 minutes f.t.f. : ; 
from solid 2” bar stock. 


Operator productivity is greatly increased. 
Hydraulic drive provides low-cost automatic 
cycle, retains turret lathe flexibility for han- 
dling of wide variety of parts. 


MACHINES WITH NEW MACHINE GUARANTEE 
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Special stop bar 
speeds grooving; cross- 
feeding turret saves tooling 


This setup shows how Gisholt 
MASTERLINE Saddle Type Turret 
Lathe features and accessories can 
cut costs on your job-lot work. The 
drawing at right shows how 21” 
semi-steel V-belt pulleys are ma- 
chined in two operations on a Gisholt 
4L. Work is held in a 24”, three-jaw 
scroll chuck. Hex and square turret 
tools are used simultaneously on bor- 
ing and turning cuts to save time. V- 
belt pulley grooves are single-tooled 
to eliminate distortion and to pro- 
vide a finer finish. F.t.f. times: Opera- 
tion 1—16.5 min.; Operation 2— 
23.2 min. 


Here’s how accessories cut costs: 
Power Chuck Wrench (A) adjustable 
chucking pressure minimizes distor- 
tion; reduces operator fatigue; assures 
quick, accurate chucking. Cross- 
Feeding Hex Turret (B) permits 
standard, lower cost tooling; handles 
straight boring, chamfering, cross- 
facing and recessing cuts that, on a 
fixed center machine, would require 


HOW MACHINE FEATURES CUT PULLEY COSTS 


Gisholt MASTERLINE Saddle Type Turret Lathe 
used to machine 21” V-belt pulleys. Letters indicate 
accessories, circles...standard machine features. 
Drawing (inset) shows surfaces machined in each 


operation. 


slide tools or special tools. Special 
Stop Bar (C) accurately spaced notches 
speed cross-slide carriage position- 
ing for grooving. 

Accessories plus standard Gisholt 
machine features (encircled) such as 
Hydraulic Speed Selector for fast direct 
or pre-set speed changes, direct- 
reading feed dials, separate rapid 
traverse levers for cross slide, cross- 


Surfaces machined from 
ocross-feeding hex turret 


Surfaces machined from 
square turret 


slide carriage and hex turret carriage 
—all add up to faster production, 
reduced costs, less operator fatigue 
on both simple or complex jobs. 


Rugged construction, versatility, faster setup, 
simpler operation make Gisholt Heavy-Duty 
Saddle Type Turret Lathes particularly 
adaptable, and PREFERRED, for all types of 
heavy-duty turret lathe work. 


ROCKWOOD SPRINKLER CUTS SPHERICAL TURNING TIME 50% 


Spherical turning unit generates O.D. on 
wide range of parts. Tools on front carriage 
and headstock-mounted auxiliary slide 
finish-form both ends of bore, blending with 
spherical O.D. 


Typical parts handled with this setup. Left 
to right: after boring; 6” ball (16 pounds of 
stock removed in O.D. turning operation, 
1%” stock per side); 3” ball (3 pounds, 8 
ounces removed, 14%" stock per side); 2” 
ball (2 pounds, 6 ounces removed, 'Vs” stock 
per side). 
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The Gisholt Round Table represents the collective 
experience of specialists in the machining, surface- 
finishing and balancing of round and partly 
round parts. Your problems are welcomed here. 


> 


Looking for a fast way to generate an 
accurate, smooth, spherical O.D. on 
stainless parts? Take a tip from the 
method Rockwood Sprinkler Com- 
pany, Worcester, Massachusetts, uses 
for handling stainless valve ball forg- 
ings on a Gisholt No. 12 Automatic 
Chucking Lathe. 


Special tooling includes a spherical — 


generating unit mounted on the bed 
behind the spindle, a headstock- 
mounted front auxiliary slide and a 
variable-speed motor for uniform 
surface speeds on increasing and de- 
creasing diameters. The generating 
head is positioned by hand with 
micrometer adjustment and adjust- 
able positive stops for separate 
roughing and finishing tools. 


Printed in USA. 


Turret Lathes - Automatic Lathes - Balancers - Superfinishers - Threading Machines - Packaging Machines - Masterglas Molded Plastic Products 


Spherical turning head, variable-speed motor save time, improve accuracy and finish 


The workpieces, previously bored 
on the same machine, are held on an 
expanding mandrel with tailstock 
support. The spherical generating 
head roughs the O.D. in three passes. 
On the fourth pass the finishing tool 
is used to provide a 90 micro-inch 
RMS finish and to hold the .002” 
O.D. tolerance. During the finish cut, 
the front carriage feeds longitudi- 
nally, actuating the auxiliary slide, 
so that both ends are finish-formed 
at the same time. Time f.t.f. on the 
6” ball shown is 32 minutes. 


Spherical turning method provides smoother 
finish, greater accuracy; simplifies machin- 
ing. Seven different sizes handled with mini- 
mum change-over. Variahle-speed motor 
provides constant surface speed, longer tool 
life. 
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NOW AVAILABLE 


GRADED NATURAL DIAMOND MESH 


FOR EFFICIENT GRINDING 


No. 1—Cubes No. 2—Blocks No. 3—Irregular Blocks No. 4—Needie Grains 


When natural diamond is crushed by our con- PARTICLES GREATLY MAGNIFIED TO SHOW SHAPE 
trolled methods, four mesh shapes are generated: No. 1 
(Cubes); No. 2 (Blocks); No. 3 (Irregular Blocks) ; 


Ka. 4 (Needle | YOU CAN DEPEND ON 


Increased grinding efficiency can be obtained by 


using mesh sizes with a controlled shape distribution. \ NATURAL DIAMONDS 


This new service extended to the manufacturers of 


“ diamond wheels by Industrial Distributors (Sales), V/ INDUSTRIAL DISTRIBUTORS (SALES), LTD. 


x Limited, ensures a consistent supply of this material 
2 in graded mesh sizes in the wheels supplied to you, 
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multi-jet seaplane 
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NEW MARTIN P6M “SEAMASTER?”’ is one of the fastest low-altitude 
attack aircraft in the air today . . . a 134-foot giant with 4 turbojets that develop 
more than 600 mph. 


Preparing for production, Martin spent 6 months testing tools for drilling epoxy 
laminated fibreglass printed wire cards. 


FINAL CHOICE: MORSE Electrolized Triple Treatment Drills. 


RESULTS: 400% more clean holes, with no tearing of thin copper 
sections around the holes. 
400% fewer drills ground per day. 
Less down time, higher production. 


And you can get comparable results with Morse Electrolized Tools . . . available 
only from your Morse-Franchised Distributor. Call him now. 


MORSE TWIST DRILL & MACHINE CO., NEW BEDFORD, MASSACHUSETTS 
A Division of VAN NORMAN INDUSTRIES, INC. 


MORSE 


means “THE MOST” in Cutting Tools 


WAREHOUSES IN NEW YORK, CHICAGO, DETROIT, DALLAS, SAN FRANCISCO 
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GREAT 


HAVE JOINED HANDS 


AXELSON LATHES 


The Tool Engineer 
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For some years now, Axelson lathes and Clearing 
presses have been manufactured by two different 
divisions of U. S. Industries, Inc. Recently, responsi- 
bility for manufacturing and distributing the Axelson 
lathe line was turned over to the Clearing division. 

The unification of these two great product lines into 
a single organization has made it possible for Clearing 
to offer a vastly improved service to the metalworking 


= 


CLEARING PRESSES 


industry. Three plants—Los Angeles, Calif.; Hamilton, 
Ohio and Chicago, Ill.—plus extensive service facilities 
and a network of sales offices and dealers throughout 
the country are yours to call upon whenever metal- 
working problems involving lathes and presses arise. 
From now on when you want the finest in lathes, or 
presses, just call on Clearing. We'll be looking for- 
ward to hearing from you. 


DIVISION OF U.S. INDUSTRIES, INC. 
6499 WEST 65TH STREET + CHICAGO 38, ILLINOIS 


January 1959 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-25 25 
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DECGKE 
Direct Numerical Readings To .0001” 
And Interchangeable Heads 


LK Machine Too/ Series Brings You... 


for 
Optical Coordinate 
Jig Jig Profile 
Boring Grinding Measuring 


Projection screen showing 
scale readings to .0001”. 


DECKEL LKB Jig Borer DECKEL LKS Jig Grinder DECKEL LKM Measuring Machine 
Worktable area: 25.6" x 11.8’ Worktable area: 25.6” x 11.8” Magnification: 10X, 20% 


This outstanding machine tool development couldn’t be Direct Numerical Readings—For the first time on any ma- 


more timely. The new DECKEL LK series of optical chine tool, coordinate table settings can be read di- 
coordinate machine tools combines economy with ex- rectly in numbers to ten-thousandths (.0001’’) of an 
treme precision—at a time when these two factors are inch. No conversions or interpolations are needed. Read- 
highly critical. ‘ing errors are practically impossible. Actual positioning 


Three Machines In One—Simple interchangeability of jig accuracy is within .00012”. 
boring, jig grinding and profile measuring heads gives you Thermal Expansion Compensation—The inherent accu- 


a choice of one, two or three machines on one universal racy of these machines is protected by a unique thermal 
| base. Change from one head to another takes only expansion compensating device—built-in to the sup- 
minutes. Used individually, each one of these machines porting bracket. Dissipation of heat from the gear box 


will give you remarkable accuracy and performance. and drive motor provides additional thermal stability. 


Write For Additional Information 


nationwide sales and service of precision machine tools 
E A —from bench lathes to boring mills. 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
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DOWNTIME WASTAGE 


CASE-HARDENED CHROME- 
PLATED PISTON RODS 


Provide best Known protection against 
rod darnag? and rust, 


NEW LOCK-SEAL CUSHION 
ADJUSTING. SCREW 
Non-protruding—= permits 
mounting cylinder on any side. 
is self-regulating, self-locking, 
Tefion-sealed, and interchange- 
able with Tetion-sealed dail 
check assembly f@r easy access. 


ley 


TEFLON* WIPERS 
TEFLON Red Wipers seal out dust, 
dirt and vey withstand 
temperatures Trom-+—100 F. to plus 
450 F. and are imipervicus to prac: 
tically all known gases, fiuids, anc 
chemicals, 


RUST-RESISTANT SURFACES 
Highest Quality Rust-Resisto:! Coating provides extra protection Guring 
shipment, storage, installation, and operation of aic eylinders. 
heads, caps, mountings, pistons, followars, and the unplated of 
piston rods have this finiss recommended far water service?) 


k for its resin. 


Other Standard Miller Quality Features include: bar stock steel heads, caps, and mount- 
ings; rust-resistant brass barrels; self-regulating, wear-compensating piston rod seals that never 
require adjustment; space-saving square design; and other features as shown in Bulletin A-105 
sent free on request. 


Miller Air Cylinders are available in 
through 20” bores for 250 psi operation. | ee ‘ane 
Select from 19 standard mountings, strokes k 
up to 22 feet, single and double rod end, 


FP AIRS 


AIR 


with EXTRA QUALITY Features! 


Sales and Service from Coast to Coast... 


’ cushioned and non-cushioned, and over-size 2010 N. HAWTHORNE MELROSE PARK, ILL. 


me Oana rod cylinders. Large selection for immediate 
delivery. 


| At No Extra Cost... a 

ia 
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DRILLING 
FE RING 


| IN LOCAL STOCKS 


Now . . . Mohawk Subland Drills are manufactured in all 
practical standard sizes, in 3 step lengths and 3 shank styles— 
to meet all drilling-chamfering requirements. And, Mohawk 
Standard Sublands sizes match accepted industry practice 
on unified thread sizes, hole tolerances, etc. 

Why? Because Mohawk Standard Sublands affords a faster, 
more accurate, economical method of simultaneously drilling 
and chamfering clean, concentric holes for better tapping 
operations—plus a saving in tap costs. 

Mohawk Standard Subland Drills are available direct from 

your local distributor's stock— immediately! Start saving pro- 
pobbers Sm duction time and equipment dollars today. Call the Mohawk 
man right now! 
Just off the press! This new 
12-page Catalog illustrates 
the multiple advantages of JS ‘ 
Drilling and Chamfering 
(prior to tapping) with P \ 
Mohawk Standard Subland 
Drills. Lists all practical 4 
sizes, types and suggests 7 
a simplified method of 
determining your require- J 
ments—more economically. 
Yours for the Asking! ' 


worlds largest producer of, 
\ 7 MONTPELIER, OHIO 
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a machine that harnesses the full potentia/ 


Kearney & Trecker 


a flexible automated machining center that unifies mi 


reaming, tapping and boring operations in a sin 


Here it is! KTNC AUTOMATIC TOOL ie NGER hea 


In a matter of seconds this exclusive a feature 


changes your production schedules from MONTHS TO MINUTES! 


Here's what UKE 


The MILWAUKEE-MATIC is the most 
significant achievement of the machine 
tool industry in the last 50 years. 
Briefly, it is a single machine that 
performs the many operations that 
are normally accomplished on sev- 
eral other machines to complete a 
part. MILWAUKEE-MATIC will im- 
prove almost every aspect of ad- 
ministrative planning—from plant 
management and finance to engi- 
neering and production. 


E-MATIC | means to your operations 


@ Ofters tiexibie automation for job-lot producers 
through numerically controlled positioning, 


straight-line milling, arcs and siopes, tool 
tion, indexing and speeds and feeds. 

@ Cuts working capital requi ts... bal 
inventory. 


es ts machine cutting time by as much as 75% 
by applying off-machine workpiece set-up. 


@ Siashes tooling cost... savings can pay for 
MILWAUKEE-MATIC in one to three years. 


@ Reduces lead time from months to days... permits 
rapid new product introductions and product 
changes. 


KEARNEY & TRECKER CORPORATION, Dept. KTNC 


W. Nati Ave., Mil 14, Wisconsin 


Designers and Builders of Precision and Production Machine Tools Since 1898 


| 
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ial of numerical control: 


Tape-Controlled 


Program Controls 
by 
] GENERAL ELECTRIC 


AUTOMATION 


nilling, drilling, 


single machine 


See Back Page... 
FOR FANTASTIC SAVI! 


¥ 
<= 


A flexible automated machining center 
that unifies milling, drilling, reaming, tapping 
and boring operations in a single machine 
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How MILWAUKEE-MATIC saved 
$1637.89 on tooling costs alone 


compared to conventional 


machining methods 


DESCRIPTION CONVENTIONAL | MILWAUKEE-MATIC 

Cycle time 38.7 min. 15.37 min. 

Set-up time 4.62 hrs. 25 hrs. 
Motor bracket 

Tooling $1894.00 $256.11 

Savings on 

tooling costs 

alone... $1637.89 


F. Spot drill, 
ream two holes | 


A. Rough and finish mill 
two surfaces. Time, 2.51 min. 


C. Rough and finish mill 
one surface. Time, .89 min. 


G. Spot drill, countersink 


and tap two holes. 


bore and 


H. Spot drill, drill and bore 
one hole. Time, 4.19 min. 


. Rough ond finish mill 
one surface. Time, 1.36 min. 


D. Spot drill, bore and 

ream two holes. 
E. Spot drill and drill 3 
holes. Time, 3.42 min. 


1. Spot drill, countersink 
and tap three holes. 
J. Counterbore three holes 
(in back.) Time, 3.00 min. 


ademark Reg. U.S. Pat. Off. 


CONTACT THESE 


ATLANTA, GA. 
Scott Machine Too! Co. 
411 Williams St., N.W. 
BENTON HARBOR, MICH. 
Jackson-Fotsch Co. 
P. ©. Box 356 


BIRMINGHAM, ALA. 
George M. Meriwether Inc. 
1712 Seventh Ave., North 


BOSTON, MASS. 
Stedfast & Rouiston, Inc. 
11 Deerfield St. 


BUFFALO, WN. Y. 


Syracuse Supply Company 
1965 Sheridan Drive 


CHARLESTON, W. VA. 
Wm. S. Bolden Co., inc. 
MacCorkle Ave. 


CHATTANOOGA, TENN. 
Scott Machine Tool Co. 
116 Dauphin Way 

CHICAGO, ILL. 
Jackson-Fotsch 
7350 West Lawrence Ave. 

CINCINNATI, O. 

The E. A. Kinsey Co. 
327-335 W. Fourth St. 

CLEVZLAND, O. 
Kearney & Trecker 
Euclid Ave. & E. 17th St. 


COLUMBUS, O. 
The E. A. Kinsey Co. 
1020 W. Fifth St. 


DALLAS, TEX. 
Greene 
6300 Wyche 


Co. 


F. J. Leonard Co. 
1219 California St. 
DETROIT, MICH. 
Kearney & Trecker 
10600 Puritan Ave. 
GREENSBORO, N. C. 


814-820 Winston St. 
HICKORY, N. C. 
Smith 


Co. 
103 3rd Street, $.W. 
HOUSTON, TEX. 
Steel & Machine Too! Sales 
6414 Novigation Bivd. 


The E. A. Kinsey Co. 
1550 Stadium Drive 

JACKSONVILLE, FLORIDA 
Scott Machine Tool Co. 
Legay Avenve 


KEARNEY & TRECKER CORPORATION 
6800 W. National Avenue, Milwaukee 14, Wisconsin 


| would like to make the following MILWAUKEE-MATIC arrangements: 
[] Have Kearney & Trecker representative call me for MILWAUKEE-MATIC 


film demonstration appointment. 
[] Send me new MILWAUKEE-MATIC Bulletin. 


[] Send me schedule of MILWAUKEE-MATIC Workshop dates 


NAME 


TITLE 


COMPANY 


ADDRESS 


CITY 


Only one single holding fixture and one set-up 
required to perform 49 operations described above. 


Machinery Co. 

1103 E. Armour Bivd. 
LOS ANGELES, CALIF. 

Moore Machinery Co. 

3200 S. Garfield Ave. 
MILWAUKEE, WIS. 

& Trecker Corp. 

6800 W. National Ave. 
MOLINE, ILL. 

dJackson-Fotsch Co. 

2920 25th Ave. “A” 


PHOENIX, ARIZ. 
Moore Ma 
45 W. Ist Ave., 
Scottsdale, Ariz. 
GH, PENN. 
Kearney & Trecker Corp. 
4 West Manilla Ave. 
PORTLAND, ORE. 
M. Euler Co, 
2811 N.E. Glisan St. 
RICHMOND, VA. 


Smith-Courtney 
Seventh & Bainbridge Streets 
ROCHESTER, WN. Y. 


NEW YORK, N. Y. Syracuse 

Kearney & Trecker Corp. 311 Alexander Street 

409 Grand Ave. 

ST. LOUIS, MO. 

Englewood, New Jersey BI a Nv 

524 Camp St. ST. PAUL, MINN. 

Sales Service Mach. Tool Co. 

OMAHA, NEB. 2363 University Ave. 

Fuchs Mach. & Co. 


2401 N. Eleventh St. 


Suburbon Square Bidg. 
Ardmore, Penna. 


SALT LAKE CITY, UTAH 
Todd Co. 
140 W. 2nd South St. 

SAN DIEGO 3, CALIF. 
Moore 
3525 Fifth Ave. 


Mail coupon 


SALES REPRESENTATIVES 


SAN FRANCISCO, CALIF. 
Moore Co. 
7th & Carleton — Berkeley 
SAM JOSE, CALIF. 
Moore Machinery 
656 Stockton Ave. 
SEATTLE, WASH. 
Dawson 
5700 First Ave., S. 
SHREVEPORT, LA. 
Peerless Supply 
Spring and Crockett Sts. 
SYRACUSE, WN. Y. 
314-332 West Fayette St. 
TULSA, OKLA. 
White Star Machinery 
3216 E. 21st Street 
WICHITA, KAN. 
White Star 
301 N, St. Francis 
CANADA 
MONTREAL 
OTTAWA 
QUEBEC 
TORONTO 


WINDSOR 
Williams & Wilson Lid, 


for MILWAUKEE-MATIC demonstrations 


Attend private Work- 
shop Sessions at 
Kearney & Trecker 
in Milwaukee 


See Milwaukee-Matic 
film demonstration in 
your plant or ot your 
nearest Kearney & 
Trecker distributor's 
office 


|: 
| 
| 
- 
\ 
The E. A. Co. 
x 
a 
INDIANAPOLIS. IND 
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change tools in seconds! 
retain exact diameter settings... 


WITH MICROBORE FLASH-CHANGE SYSTEM! 


Flash-Change permits a boring bar, set to a 
specific bore diameter, to be changed in seconds 
for other machining operations. Again and 
again, the bar can be quickly repositioned in 
the machine to accurately duplicate the original 
operation without further adjustment. 


Flash-Change tooling includes a complete 
range of boring, drilling and milling equipment 
readily adaptable to any machine, or from one 
machine to another, by means of a simple 
Flash-Change Tool Holder with driving shank 
to suit the machine spindle. In addition to 
Flash-Change, the Microbore System includes a Shown is a cast iron gear box machined with 
complete range of Standard Boring Bars. Flash-Change tooling on a production basis. 
Special Cluster Bars can be furnished upon Production time substantially reduced. Bore 
receipt of a part print and engineering data. diameters duplicated to extremely fine limits. 


© For complete information on a tool system that can greatly increase 
your production standards and profits, write for Catalog No. 57. 


DE VLIEG MICROBORE Division oF DE VLIEG MACHINE 
2720 West Fourteen Mile Rd., Royal Oak, Michigan 
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“It’s Really RUGGED and Versatile” 


“In our business,” says Mr. Stanley McDonald, 
Plant Foreman of E & M Enterprises, Inc. of Middleport, New York, 
“building special machinery for a wide segment of industry, we needed 
a horizontal boring machine that was rugged, accurate, faster, 
easy to set up and control. We decided that the Bullard H.B.M., Model 75 
best met our requirements. Now, after more than two years of operation, 


we’re convinced we made the right choice and bought the right machine.” 


A call to the nearest Bullard Sales 
Office or Distributor will convince you 
that the Bullard H.B.M., Model 75 


is the right choice for you. 


SS...) 
| 
: THE BULLARD COMPAN 
T 9; co: 
(BHIDGEPORT 9, CONNECTICUT 


Truare Prong-Lock Ring Eliminates 
Springs, Washers, Takes Up End-Play 


After radial application, the Waldes Truarc Prong-Lock 
retaining ring locks and holds securely in its groove by 


WALDES TRUARC locks and holds securely in its groove by 


rotating parts. Thrust-load capacity ranges from 80 to 
700 Ibs. for sizes from 3/32” to 7/16”. Bowed con- 
struction provides end-play take-up, often eliminating 
springs, washers and accessory devices. 


application: external for shafts 
range: 3/32” through 7/16” 


*U. S. Pat. No. 2,755,698 


Ring replaces locknut, 
eases control 
calibration 


On a differential pressure control 
mechanism, Taylor Instrument 
Companies, Rochester, N. Y., re- 
placed a locknut and eliminated a 
costly threading operation with a 
series 5139 Prong-Lock ring. Also 
eliminated is the loosening and 
tightening of the locknut before 
and after each calibration setting. 
Spring action of the ring securely 
holds the calibration setting. 


Rings replace cotter pins, 
spring-washers; save *68°%,, 


Mason-Neilan Division of Worthington Corp., 
Norwood, Mass., uses two Waldes Truarc 
Series 5139 Prong-Lock rings on its pressure 
controller to secure pivots through which a 
right angle micrometer adjustment screw 
passes. Each ring replaces hairpin-type cot- 
ter pin and bowed washer... provides neces- 
sary tension to prevent adjustment screw 
from shifting. Manufacturing costs were re- 
duced by $68 per 1,000 units. 


Whatever you make, there’s a Waldes Truarc Ring designed quickly from leading OEM distributors in 90 stocking points 
to save you material, machining and labor costs, and to throughout the U. S. and Canada. 


improve the functioning of your product. Field Engineering Service: More than 30 engineering- 


In Truarc, you get: minded factory representatives and 700 field men are at 
Statistically Controlled Quality from engineering and raw your call. 
materials to the finished product. Every step in manufac- Design and Engineering Service not only helps you select 


ture watched and checked in Waides’ own modern plant. 


the proper type of ring for your purpose, but also helps you 
Complete Selection: 36 functionally different types. As use it most efficiently. Send us your blueprints today... 
many as 97 standard sizes within a ring type. 5 metal let our Truarc engineers help you solve design, assembly 
specifications and 14 different finishes. All types available and production problems , . . without obligation. 


(— WALDES Waldes Kohinoor, Inc., Long Island City 1, N. Y. 


Please send me additional information and engineer- 
ing data for the Truarc Prong-Lock Ring, Series 5139. 


Title. 


Company 


Business Address___ 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N. Y. _ ey a 


Consult the Yellow Pages of your Telephone Directory for name of Local Truarc Factory Representative 
and Authorized Distributor. Look under “Retaining Rings” or ‘‘Rings, Retaining.” 


| City Zone State 
| TE-19 


©1958 Waides Kohinoor, Inc. 


January 1959 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-33 33 


3 
| 
dl 
‘ 
: 
i 
4 
? 
} 
| 


PORTA-CHECK® 


A transistorized portable comparator 


For more than half a century, Ames measuring 
instruments have been regarded as the finest made. 
Today the constantly growing line of Ames indica- 
tors, gauges, micrometers and comparators includes 
such amazingly accurate instruments as the new 
Ames “PORTA-CHECK”, an electronic comparator 
which gives accurate readings in millionths of an 
inch; and the new Model AG air gauge— 
also accurate to millionths of an inch. Wherever 
precision is really important ... you'll find 
Ames “masters of measurement” on the job. 


MODEL AG AIR GAUGE 


For checking diameters, dimensions, Representatives in Principal Cities 


roundness, etc. A M ES CO, 


200 SERIES 30 Ames Street, Waltham 54, Mass. 
MICROMETER Canadian Office — B. C. Ames Co., 45 Oriole Parkway, Toronto 
DIAL MANUFACTURERS OF MICROMETER DIAL INDICATORS AND GAUGES 
INDICATOR 


One of four sizes. 
Made to AGD 
specifications. 


ANGLE CHECK® 


For precise checking of all types 
of angular parts. 


NO. 2 DIAL 
COMPARATOR 
For desk, bench or 
at-the-machine in- 
spection of small 
parts. 
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CLEVELAND 


T-SHAPED CUT-OFF BLADES 


‘can REDUCE YOUR COSTS 
on all types of cutting-off, 
grooving and finning operations 


MO-MAX High Speed Steel, carefully 
heat treated by the most modern methods 
and equipment, provides superior cutting 
qualities... produces more cuts per grind. 


M0-MAX COBALT High Speed Steel 
gives best results under difficult conditions 
...has a high degree of red hardness. 


A-> 


~ A new method of grinding these T-shaped Cut-off Blades ¢ 
assures extremely high accuracy in all dimensions. Head and body are 
always equidistant from the center line. This provides complete in- 


The head and body of every blade 
terchangeability, and saves costly set-up time. ere ground te dese tolerances with 
The top of each blade is ground with a radius, so that the chips are reference to the center line, result. 


ing in accurate uniformity and inter- 
crimped. Chips are narrower than the blade itself, resulting in a cooler 


changeability. 
running tool, less scoring on the sides of the cut and easier appli- 
cation of coolant. 


Try MO-MAX or MO-MAX COBALT T-shaped Cut-off Blades on 
your next job and see how their superior performance reduces your 
costs. Contact our nearest stockroom or... . 


TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 
for CLEVELAND } Quality Tools... prompt delivery from stock 
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Acme-Fette self-opening 
heads are used on all 
types of horizontal or 
vertical machines equip- 
ped with either rotating 
or tnti y pi Al 


rasteners, inc. completely eliminates 
crest cratering and seaming 


With ACME-FET/IE Thread Rolling Heads 


“Superior to any other method,” say the cus- 
tomers of this Pittsfield, Massachusetts manu- 
facturer of Kelox” threaded inserts. That’s why 
they have profitably installed Acme-Fette thread 
rolling heads on existing turning equipment. 


These precision heads generate the threads ahead 
of the rolls. This causes metal to flow to the full 
depth of the thread and eliminates broken grain 
structure and cratering at thread crest. The 
result is threads with a high grade burnished 
surface, remarkably resistant to abrasion, wear 
and corrosion. 


Acme-Fette heads roll all parallel thread forms 
from 1/16" to 2” at speeds equal to turning 


speeds with high speed steel tools...up to 
5 times faster than conventional thread cutting. 
For cost-reducing ideas showing how you can 
put Acme-Fette heads to work on your present 
equipment, send for Bulletin NAF-57A. 


Nat ond 
The National 


“wa Acme Company 
193 E. 131st Street 


Cleveland 8, Ohio 
Sales Offices; Newark 2, N.J.; Chicago 6, Ill.; Detroit 27, Mich, 
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George A. Goodwin 
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Wayne Ewing 
Vice President 
Los Angeles, Calif. 
H. Dale Long 


Vice President 


William Moreland 
Vice President 


Dayton, Ohio 


Chicago, 


Ashland, Ohio 
David A. Schrom 


Vice President 


Philip R. Marsilius 


Treasurer 


York, Pa. 


Bridgeport, Conn. 
Charles M. Smillie 
Secretary 
Detroit, Mich. 
Harry E. Conrad 
Executive Secretary 
Detroit, Mich. 
Allan Ray Putnam 
Asst. Executive Secretary 
Detroit, Mich. 


Board of Directors 


G. A. Goodwin Chairman 
Dayton, Ohio 
G. Ben Berlien 
Oakland, Calif. 
I. H. Buck 
Dallas, Texas 
Cc, E. Chapman 
Gary, Ind. 
H. E. Collins 


Houston, Texas 
Wayne Ewing 
Los Angeles, Calif. 
Bruce Fairgrieve 
Toronto, Ontario 


Frank Ford 
Atlanta, Ga. 
H. Dale Long 
Chicago, Il. 
P. R. Marsilius 
Bridgeport, Conn. 
W. J. Pender 
Pawtucket, R. I. 
Joseph L. Petz 


Poughkeepsie, N. Y. 
David A. Schrom 


L. C. Seager 
Salt Lake City, Utah 
Francis J. Sehn 
Bloomfield Hills, Mich. 


York, Pa. 


Editorial Committee 


Donald E. Zierk Chairman 


Dundee, 
Harold Sullivan Vice Chairman 
Minneapolis, Minn. 


John C. Hatter Vice Chairman 
Long Island, N. Y. 


Leo Tarasov 
Worcester, Mass. 
William Moore 
Riverside, Ontario 
A. R. Jones 


Seattle, Wash. 


About People 


As diversified as the products of industry, but more im- 
portant than all of them combined, are the people in industry — 
the producers. 


As we see raw recruits entering industry, we observe great 
variety in their abilities and potentialities. Some are mature, 
well-rounded individuals but the majority still need to learn 
how to get along with others, how to accept adversity grace- 
fully and how to develop their abilities to the fullest extent. 


The extent to which this development progresses depends a 
great deal on the leaders with whom they come in contact. 
Unfortunately, there are both good and bad influences among 
them. Also, not all have the knack of developing the latent 
talents of individuals and fostering their personal growth. 
Only a minority of companies sponsor special leadership 
training programs and such programs are usually restricted 
to a relatively small number of people. 


There is, however, another way in which an individual can 
grow. Since ASTE is so closely related to industry, it becomes 
a vital training ground for people, not only in developing their 
technical knowledge but their character as well. It provides, 
through its meetings and programs, the right kind of influence 
and opportunity to grow. 


By active participation a member can increase his self- 
confidence, learn to think on his feet, and improve his ability 
to communicate his thoughts to others. These are all important 
in the development of the kind of leadership which industrial 
management demands and compensates with worthwhile re- 
wards. 


The success of people is a by-product of industry, The sue- 
cess of people is also a by-product of ASTE. Let’s make the 
most of it and be prepared for the opportunities of the future. 


tit 


PRESIDENT 


American Society of Tool Engineers 
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B-1 Flux is partic- 
ularly effective in 
removing refrac- 
tory oxides such as 
those formed in 
stainless steels. 


Operator fits preformed ring of 
BRAZE 541 prior to fluxing. This is a 
hose and tube assembly for an oil line. 


Here operator ap- 
plies gas-air torch, 
hand-feeding 
BRAZE 5641 to joint. 


Oil-bearing unit 
under induction 
heating. 


Here's How Stainless Stee/ Fue/ Systems Benefit From 
HANDY & HARMAN SILVER BRAZING 


Tube Processing Corporation, Indianap- 
olis, Indiana, makes aircraft and missile 
fuel systems and, if anything has to 
be more failure-proof than a fuel line 
assembly in an airplane, you name it. 
The units shown here are made of 410 
stainless steel tube and 321 stainless 
steel fittings; when they’re joined, they 


one of many Handy & Harman brazing 
alloys—both standard and special—made 
to do a specific job and do it better than 
any other metal-joining method. 

Name your product and the metals it’s 
made of, the chances are very good indeed 
that one of Handy & Harman’s silver 
brazing alloys can join it better than the 
must be joined permanently. Exhaustive method you now employ. Better from ev- 
tests, including X-ray, pass on each ery aspect: economy, speed, strength, con- 
assembly before final acceptance. Operator placing oil line (of another quctivity, labor savings. Put your product 

type) in induction heating ring. 

To meet all requirements: strength, in these pictures for the same benefits. , 
ductility, liquid and airtightness, production speed and An exclusive additional benefit is Handy & Harman’s 
economy, Tube Processing uses Handy & Harman’s spe- application Engineering Service. This is a service that exists 
cial alloy BRAZE 541 (formerly Alloy 4772) and HANDY to show you how these benefits can best be applied to your 
B-1 FiLux, product. We invite you to take advantage of both Handy 
Developed strictly for brazing stainless, BRAZE 541 is §& Harman Brazing Alloys and Engineering Service. 


GET THE FACTS 


Technical Bulletins T-land \% 
T-2 give the general charac- 
teristics of silver brazing 
alloys plus the compositions, 
melt and flow points of 32 
separate alloys. Write for 
your copies. 


Source of Supply and Authority on Brazing Alloyser::: 


ATLANTA, 6A, 
ORIDCEPORT. Conn. 
PROVIDENCE. 


HANDY & HARMAN 
Generel Otfices: 82 Fulton St., Mew York 38, N.Y. 


DISTRIBUTORS IM PRINCIPAL CITIES MONTREAL. CAMADA 
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This is just one of the many applications of Sunicut 85, which is one of a whole series of Sunicuts... all transparent. 


SUNICUT 85 is a heavy-duty cutting oil 


that lets you see what you're doing 


Transparent, fast-draining Sunicut" 85 leaves 
the workpiece clear for inspection as you go. 

Especially designed for use on high-alloy 
steels, Sunicut 85 is ideal for heavy-duty work 
on automatic screw machines and production 
form grinders. It’s a natural for pipe threading 
and similar heavy-duty operations requiring 
frequent and close inspection. 

Easy pumping, fast metal-wetting, and excel- 
lent extreme-pressure lubrication are other ad- 
vantages of Sunicut that lead to production 
economy for you. 


Ask your Sunoco representative about saving 
money with Sunicut, or write to Dept. I-10. 


Industrial Products Department 


SUN OIL COMPANY, Phila. 3, Pa. 


<SUNOCU>& 


® 


In Canada: Sun Oil Company Limited, Toronto and Montreal 
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Short, fast-breaking chips indicate machinability of Rycut 20 


—also save time by elimi 


g pr of chip clearance. 


Rycut 20 alloy steel increases 
rotor output 40%, doubles tool life 


Using Rycut 20 bars, Buckeye Tools Corp. 
machines motor rotors in less than two 
minutes floor to floor time. 


Here’s a manufacturer getting 34 
rotors an hour compared with a 
previous 24 —plus a 100°, reduction 
in tool grinding. 

How? By switching to Rycut 20 
alloy steel. The company is Buck- 
eye Tools Corporation, of Dayton, 
Ohio. A Ryerson alloy specialist 
recommended Rycut 20 (a low-car- 
bon, lead-bearing alloy) for the rotor 
of their ‘‘Cadet’’ nibbler, an air- 
operated contour-cutter used on 
sheet metal, tubing and plastics. 


Principal Products: Carbon, alloy and stainless steel —bars, structurals, plates, sheets, tubing—aluminum, industrial plastics, metalworking machinery, etc. 


World’s fastest machining alloy 
steel in its carbon range, Rycut 20 
is widely used for gears, cams, 
spindles, shafts and bearings. Like 
all other alloys from Ryerson, it 
carries a Certificate of Analysis and 
Hardenability which tells you ex- 
actly what steel you’re getting and 
what to expect of it. A phone call to 
a Ryerson steel specialist at your 
nearby Ryerson plant may bring 
important cost reductions in your 
metalworking operations. 


RYERSON STEEL 


Member of the « 


i» Steel Family 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK * BOSTON * WALLINGFORD, CONN. * PHILADELPHIA * CHARLOTTE + CINCINNATI * CLEVELAND 
DETROIT + PITTSBURGH + BUFFALO * INDIANAPOLIS * CHICAGO + MILWAUKEE « ST. LOUIS * LOS ANGELES + SAN FRANCISCO * SPOKANE « SEATTLE 
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Optical Tooling 


speeds inspection 
the shop 


Optical tooling, once restricted to 
laboratory measurements has proved 
its worth as a rapid and accurate 
means of making precision checks in 
the shop, often directly on the ma- 
chine. Some typical plant applications 
are described by the author, who also 
shows how simple accessories facili- 
tate inspection, 


| OF STRAIGHTNESS, flatness and angles 
with optical tooling eliminates the need for stretched 
wires, cumbersome block levels and aligning bars. 
It can save days or even weeks of work. At first, 
optical methods were used primarily for inspecting 
machine tool products, and for aligning and check- 
ing production equipment. Experience has shown, 
however, that there are many other plant operations 
where optical tooling can expedite inspection, 


* Associate member ASTE Rockford chapter. 


January 1959 


By Del Sherman* 


Supervisor of Precision Inspection 
Barber-Colman Co. 


Rockford, Hl. 


Equipment: Three basic instruments are used 
for optical measurement: a theodolite, a microalign- 
ment telescope and a microptic autocollimator, 
Horizontal or vertical angles can be measured with 
the theodolite, which is a surveying instrument. 
The microalignment telescope, used in conjunction 
with a target, is an internally focusing telescope 
with an erecting eyepiece. Built-in micrometers 
enable the operator to observe both horizontal and 
vertical displacement of the target and to make 
readings as close as 0.0002 inch. 

The choice of target depends on the type of opera- 
tion to be performed, Cross-hair targets permit point 
alignment; targets with scales allow measurement 
of displacement; mirrored targets make possible 
determination of tilt, or tilt and point alignment. 
Targets have the same outside diameter as the tube 
in which the telescope components are mounted, 
Consequently telescopes and targets can be mounted 
in holding fixtures suitable for carrying out what- 
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ever measurements may be required on a wide range 
of work. 

An autocollimator combines a collimator (an in- 
strument for projecting parallel light rays) and a 
telescope. Light projected from the objective 
(front) lens in the form of parallel rays is reflected 
from a mirror or other reflector. After re-entering 
the objective lens, the light forms an image of target 
wires in the same plane as the wires themselves. 
A microscope eyepiece enables the observer to meas- 
ure any angular displacement caused by misalign- 
ment at the point where the mirror is stationed. 

This instrument is also used to measure the 
flatness of surfaces or the accuracy with which 
locating points lie within a straight line. High ac- 
curacy is possible because the autocollimator can 
measure angles as small as one second of are. One 
second of are represents approximately 0.000005 
inch per inch, as shown in TaBLes 1 and 2. 

The length of the base of the mirror carriage 


Table 1—Conversion of Angles 
to Linear Measurement 


Linear Value 
Angular (inch) 


Measurement Per Inch Per 10 Inches Per Foot 
1 sec. 0.000005°* 0.000048 0.000058 
10 sec 0.000048 0.00048 0.00058 
20 sec. 0.000097 0.00097 0.00116 
30 sec 0.000145 0.00145 0.00175 
1 min, 0.000291 0.00291 0.00349 


* Rounded-off figure A more precise value is 0.0000048481. 


is used as a multiplier to facilitate direct reading 
with the autocollimator. Each time the carriage is 
moved toward or away from the objective by a 
distance equivalent to the length of its base, any 
angular variation can be measured directly in mil- 
lionths of an inch, With a five-inch mirror carriage, 
for example, one second of arc deviation in reading 
represents an 0.000025-inch variation in the surface 
over the length of the carriage. 

Graphing methods and special tools have been 
developed to eliminate mathematical calculations. 
Readings from the autocollimator can be recorded 
directly in graphic form. 


Bearing Alignment: A typical application of 
the microalignment telescope is the alignment of 
headstock spindle bearings in a heavy-duty lathe, 
Fig. 1. Centers of these bearings must be aligned 
with 0.0003 inch, total indicator reading. 

With optical tooling, inspection time is about 15 
minutes. Three special bushings, bored and lapped 
to a wring fit for the outside diameter of the tele- 
scope and targets, fit into the bearing holes. The 
microalignment telescope is positioned in a bushing 
at one end of the casting and the target is located 
in the bearing hole at the other end. Once this 
datum line of sight is established, the target is 
moved to the center hole to determine whether it is 
in alignment. 

A similar checking operation is performed on 
back-off machines, built to manufacture hobs and 
relieved cutters. These machines operate with a 
leadscrew approximately 114 inches in diameter 
and 6 feet long. The uniform accuracy of the work 
produced is dependent, to a large degree, on the 
accuracy of rotation and alignment of the leadscrew. 

This leadscrew is mounted on three bearings, 
one at each end and one approximately in the 
middle of the housing in which they are mounted. 
The front and middle bearings are fixed; the loca- 
tion of the rear bearing is adjustable. Bushings in 
each hole hold the microalignment telescope and 
targets as required. 

In making the checks, the telescope is positioned 
in the front bearing and a target is placed in the 
center bearing to establish a datum line of sight. 


Table 2—Conversion of Linear Measurement to Angles 


Linear Value Angular Value 
(inch) Per Inch Per 10 Inches Per Foot 

0.000001 0.206 sec.* 0.021 sec. 0.017 sec. 
0.000025 5.157 sec. 0.516 sec. 0.430 sec. 
Fig. 1. Check for alignment of lathe 0.000050 10.313 sec 1.031 sec 0.859 sec. 
headstock bearings is performed with 0.000100 20.626 on. 2.063 sec. 1.719 sec. 
an Engis microalignment telescope. 0.001 3 min. 26 265 —_ 20.626 —-. 17.189 sec. 
The telescope is positioned in a bush- 0.005 47. ; 


17 min. 11.324 sec. 1 min. 43.132 sec. 1 min. 25.944 sec. 


*More precisely, the figure is 0.2062648062 sec. 


ing at one end and the target located 
in a bearing at the other end. 
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Microptic autocollimator 


Lead screw 


Fig. 2. Setup for checking 


operation of the transmission 


Theodolite 


and rotation of the worktable 
of a hobbing machine. As the 
transmission shaft is turned, 
the polygon rotates. Angular 
movement of the shaft is 
checked with an Engis mi- 
croptic autocollimator. Angu- 
lar movement of the table, as 
measured by the theodolite, 
should correspond to angle of 
rotation of the polygon. 


YY 


Target collimator 


Then the target is removed and inserted in the rear 
bearing. The bearing is moved slightly until it is 
in correct alignment. A machinist working with 
the telescope operator then drills and taps the re- 
quired holes and secures the rear bearing fixture. 


Checking Production Equipment: Optical 
tooling has proved useful for making periodic 
checks of production equipment. A large hobbing 


Fig. 3. Setup illustrated diagrammatically in Fig. 2. 
Microptic autocollimator checks polygon at left; 


machine, for instance, contains a long worm drive- 
shaft, coupled with a gear train which in turn con- 
trols the indexing of a circular horizontal table. 
Alignment of the worm shaft, the trueness with 
which it imparts angular motion to the worm gear 
and the accuracy of revolution of the worktable are 
checked with optical equipment. An autocollimator 
is used in conjunction with a polygon to observe the 
rotation of gear elements in the transmission. The 


theodolite at center of machine table is aimed at 
fixed target collimator. High accuracy is attained. 
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Vig. 4. Microalignment telescope and target set up to check flatness 
and straightness of machine way. A level attached to the instrument 
is used in making the initial setting. Successive readings give profile. 


Fig. 5. (right) Aluminum target holder fixture mounted 


on a V-block designed to fit the ways of a boring mill. 


polygon is mounted on the transmission shaft, which 
is turned by a crank. A theodolite, mounted con- 
centrically on the worktable, is aimed at a fixed 
target collimator. 

In checking, Fig. 2, the autocollimator is zeroed 
on one face of the polygon and the theodolite is 
aligned with the fixed target collimator. The shaft 
is then rotated so that the cross hairs of the auto- 
collimator straddle the target wires and indicate 
that the polygon face is in its original position. A 
view of the test setup is shown in Fig. 3. 

When the shaft is rotated, the worktable is also 
rotated and the theodolite is thrown off its target. 
It is then traversed back to alignment with the target 
collimator and a reading is taken, which indicates 
the number of degrees, minutes and seconds trav- 
ersed. This reading must coincide, within a speci- 
fied tolerance, with the angle of are through which 
the polygon was turned. 

Another important check on production equip- 
ment is inspecting the ways of a machine for 
straightness or flatness. A typical setup is shown 
in Fig. 4. The operator of the microalignment tele- 
scope works directly with a skilled machinist, who 
performs any necessary hand scraping or spotting 
to correct flatness of the way to 0,002 inch, Hori- 
zontal and vertical readings are provided simul- 
taneously by the telescope. 


Self-Checking Feature: One of the most use- 
ful attributes of optical instruments is the fact that 
they are portable. They can be set directly on the 
machine being checked to establish a reading and 
can then be picked up and rotated through 180 
degrees to make the same check in the opposite di- 
rection. Any difference in the readings can be 
“meaned out.” Thus the operator has a continuous 


check of the accuracy of the instrument and also 
on the accuracy of his readings. 

Setting the instruments on the machine has an 
additional advantage. Vibration is a problem when 
instruments are mounted at a distance from the 
machine being checked and there is always a pos- 
sibility of the instrument being accidentally bumped 
by shop personnel. Mounting the instruments on 
the machine eliminates such troubles. 


Holding Fixtures: The number of applica- 
tions of optical tooling instruments is limited only 
by the ingenuity applied in devising fixtures to hold 
the targets and reflectors in locating for the checks 
required. It has been found economical to design 
and produce many special holding fixtures for the 
optical instrument themselves and for the various 
targets and mirrors. A high percentage of these 
fixtures are aluminum because the response of 
aluminum to temperature variations is so rapid that 
the fixture will return to “normal” rapidly. Thus 
uniform readings can be obtained without thermal 
changes in the mount affecting the position of 
mirror and target. Also, aluminum is light and 
easily machined. The mounts are combined with 
standard V-blocks, magnetic blocks and_ special 
blocks designed to fit the ways on individual types 
of equipment, Fig. 5. 

The amount and type of equipment necessary to 
make optical measurements depend, of course, on 
the types of measurements to be made. Since optical 
tooling eliminates the need for bulky equipment and 
can therefore be quickly set up, it quickly pays for 
itself. Barber-Colman engineers regard optical 
tooling as one of their greatest assets in producing 
precision equipment. Similar benefits can be de- 
rived in any plant where precision work is done. 


The Tool Engineer 


j 
| 
= 


Dual-Check Gaging with Single Setup Uses Dial Indicator 


When it is desirable to maintain both front and 
rear chamfers on a hole in one operation, size is 
rapidly measured with the method illustrated. The 
component is placed over a plunger which is tapered 
to engage the front chamfer on the part and which 
floats or is spring-backed in the gage body. Size 
variations are read on a dial indicator that is 
mounted to contact the plunger. 

In gaging position A, the front chamfer dimen- 
sion C is being measured. To measure the rear 


chamfer dimension D, a depressor is mounted on 
the plunger. Distance E is the sum of the mean of 
dimension D and the linear distance that is equal 
to one revolution of the indicator hand. Thus, when 
the depressor is lowered to engagement, position B, 
it revolves the indicator hand exactly one turn from 
the mean of dimension D. Any variations from this 
mean condition are registered on the indicator. 
Allen M. Johnson 
Springfield, Mass. Chapter 
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GAGING POSITION A 


pé 


GAGING POSITION B 


Dial indicator, optional mounting 
=——Gage body 
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Inching Press Rams 


Under job shop conditions, punch press dies must 
be changed frequently. When setting dies in large 
C-frame and OBI presses, the press ram is nor- 
mally inched by rotating the flywheel, usually with 
a bar that fits into a hole in the rim of the wheel. 
This takes considerable strength and it is always 
difficult to accurately inch the ram a few thousandths 
of an inch. 


One way of solving the problem is to bolt a flange 


Contributions for these pages de- 
scribing short cuts for the tool 
engineer are welcome. Finished 
drawings are not necessary. Pay- 
ment is made upon publication. 
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Extension for socket wrench 


Hexagon 


PULLEY 


plate onto the motor pulley. A hexagonal bar is 
welded onto the flange plate. Using a ratchet type 
socket wrench, it is comparatively easy to inch the 
press ram. If the wrench is inadvertently left on 
the bar when the press is started under power, the 
ratchet feature will prevent the wrench from ro- 
tating with the pulley. 


Ernest Jones, Bronx, New York 


Body Diameter of Number Screws 


Frequently, it is useful to know the body diameter 
of a number screw. When discussing a 14 socket 
head screw, it is obvious that the body diameter 
is 14 inch. When a No. 6-32 screw is mentioned, 
however, the body diameter is not known. This di- 
ameter can easily be obtained by multiplying the 
number of the screw by 0.013 and adding 0.060 to 
the product. Thus, the body diameter of a No. 10-32 
socket head screw is 0.190 inch (10 x 0.013 
+. 0.060). 

Cliff Bossmann, Dayton, Ohio 
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Chrome Plating Saves Machine Repair Time 


Chrome plating can often be effectively used to 
restore a worn machine part to finished size. When 
a bearing burned out on a double-end grinder, 
investigation disclosed that it had come loose on 
the shaft and had worn the shaft down 0.004 inch. 
A press fit was absolutely necessary, and replacing 
the bearing on the uhdersize shaft would have been 
inviting future trouble. ; 

A common way of correcting this condition is to 
completely disassemble the machine, spray metal 


Lathe Fixture for Sector Arms 


Designed for machining relatively thin instru- 
ment sector arm blanks, the illustrated lathe fixture 
holds parts accurately and without damage during a 
series of drilling, boring and facing operations. 
These workpieces, which were blanked from *% ,- 
inch plate brass, were almost impossible to grip by 
conventional means. As the quantities desired were 
small it was necessary to hold tooling costs to a 
minimum. 

In order to set up the fixture most easily, a 
tapered shank was provided, which seats directly 
in the lathe spindle nose. This tapered shank was 
welded to a round steel plate which was then 


on the shaft, then grind the shaft down to correct 
press fit size. This is a time-consuming job. 

An alternative method, successfully used to repair 
the grinder, is to hand file the shaft, using a microm- 
eter to find high spots and measure the finished 
dimension. The bore of the inner bearing race is 
then chrome plated to make a press fit with the 
shaft. Because it is not necessary to remove the 
shaft, machine repair time is minimized. 


John M. Breen, McKees Rocks, Pa. 


machined true while set up and rotating in the 
spindle of the lathe in which it was to be used. 
The brass blank is held to the fixture by a V-clamp, 
guided by two gib strips and moved by a knurled 
thumbscrew. 

The workpiece is seated against two hardened 
steel dowel pins opposed to the sliding V-clamp. An 
auxiliary clamp on the arm of the sector blank 
holds the piece tightly against face of the plate. 
The fixture, while simple in principle, has proved 
to be practical. It permits rapid and accurate 
machining of the small lots required. 


H. J. Gerber, Member-at-Large 
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Stock Flattener 


Frequently it is imperative to maintain flatness 
on stamped parts. Flatness can be obtained by in- 


corporating a series of dimples in the blank. The 
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Expanding Pipe Arbor 


One of the most diflicult problems in machining 
large pipe is out-of-roundness after machining. 
Large bell type centers are normally used to hold 
pipe for turning the OD. These are locked on the 
inside of the piping during the turning operation. 
The ID of most pipe is somewhat egg-shaped due 
to stress patterns set up during cooling operations. 
The bell center keeps the 1D round during machin- 
ing, but after it is released, the pipe will spring back 
to its original shape and the newly machined OD 
is out-of-round. 

Using the type of expanding arbor illustrated, 
such troubles can be eliminated. The arbor is set 


dimpling operation relieves stresses in the blank, 
eliminating tendencies to buckle or warp. Contours 
of a typical dimpling plate are shown in the ac- 
companying drawing. This type of plate can be 
readily machined in the average toolroom. Size of 
the dimples depends on the thickness of the sheet. 
An added advantage of the dimpling operation is 
that dimpled sheets do not stick together when they 
are stacked for subsequent operations. 

Cliff Bossmann, Dayton Chapter 


on the end of the pipe with the segments in the 
retracted position. Using the OD of the pipe and 
the OD of the fixture as guides, the pipe is cen- 
tered as well as possible. Then three opposing seg- 
ments are slowly turned until they touch the ID. 
All segments are then tightened with a T-handle 
socket wrench, thus bringing the pipe to the cor- 
rect shape. 

With the pipe securely held, it is placed between 
centers for machining. The pipe will not spring out- 
of-round when it is removed from the arbor. 


G. Whitley, Philadelphia Chapter 


Movable segment 


SECTION AA 


Ww 


The Tool Engineer 


AYIA 


for high-spee 


By H. J. Siekmann* 


Manager, Applied Mechanics Engineering 
Metallurgical Products Dept. 
General Electric Co. 


Detroit, Mich. 


Ceramic tools can cut four times as fast 
as carbides. In order to utilize this po- 
tential productivity, machine tools of 
new design are required, Characteristics 
of such machines are outlined by the 
author, who is currently conducting 
tests with a special high-speed lathe. 


iawn ER CosTs greatly outweigh all of the other 
costs involved in machining operations. Any im- 
provement in tool materials, cutting fluids, a reduc- 
tion in tool handling or loading and unloading time 
is desirable, even with a slight increase in cost of 
the improved material or technique. Anything that 
can be done to reduce manpower needs almost in- 
variably results in lower production costs. As a 
corollary, running at high cutting speeds and reduc- 
ing total machine time per piece will result in more 
economical machining conditions. 

If the full potentialities of cemented oxides are to 
be realized, cutting speeds must be used which are 


From a paper presented at a recent clinie at the Uni- 
versity of Michigan, sponsored by American Society 
of Tool Engineers, Foundation for Instrumentation 
and Research, and University of Michigan. 


*Senior member ASTE Detroit chapter. 
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two to four times as high as those for carbides. As 
an example, a typical finishing operation with 
cemented oxides requires a cutting speed of around 
10,000 fpm for minimum cost operation. There are 
few machines capable of machining at this 10,000- 
fpm speed in use today. Not only is this true, but to 
prov ide exact control and complete safety for the 
part and the operator, new machine controls and 
instrumentation must be developed. 


Power: Present studies, detailed in “High-Speed 
Cutting with Ceramic Tools,” Tur Toot ENGINEER, 
April, 1958, indicate that metal-cutting forces drop 
off quite rapidly as speed moves from zero to 100 
fpm, continue to drop as speed moves to 4000 or 
5000 fpm, and remain constant as the speed goes up 
to 18,000 fpm. Therefore, machine tools with ex- 
treme load-carrying capacities, are not necessarily 
required, A primary requirement. however. is high 
spindle velocity, in the range of 5000 rpm on a 
relatively small lathe with a swing of 16 to 20 inches. 
Despite the fact that forces on the machine tool and 
the cutting tool do not increase at high velocities, 


the power needed becomes 


force times velocity 
extremely high. Doubling the cutting speed approxi- 


mately doubles the horsepower required. 


Test Machine: A special 20-inch lathe. Fig. 1. 
used at Metallurgical Products Div. of General 
Electric to explore some of the problems of high- 
speed machining. has been a preliminary proving 
ground for control and instrumentation techniques. 
For investigational purposes, the lathe is equipped 
with a 150-hp d-e drive. Most machining operations 
at high speeds require only a small time to complete 
and overloads of 100 percent can be tolerated for 
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Fig. 1. A 20-inch lathe 
used for high-speed 
machining studies. Ex- 
tremely high power is 
required to provide high 
rotational speeds, 


stallation of a feedback tachometer control, Fig. 2. 
Clutch and brake were eliminated from the lathe 
since the spindle is stopped and started by the drive 
motor. With 14 x 48-inch workpieces weighing 
about 2100 pounds, the control of acceleration and 
dynamic braking rates possible with this type of 
equipment proves invaluable. 

Running gears at speeds of 10,000 rpm and up 
create many problems in operation. Since the na- 
ture of the machinability studies led to use of vari- 
able-speed d-c drive units, changing speed could be 
accomplished without a great deal of gearing. Thus, 


Fig. 2. Accurate control of the d-c drive is main- 
tained by a feedback tachometer control, At the left 
is the oscillograph for recording tool forces. 


short periods without damaging the drive motor. 
Instruments are provided to obtain the maximum 
amount of information; special controls enable posi- 
tive handling at high cutting speeds; and there are 
devices to insure safety of the operator, the machine, 
and surrounding personnel and material. 


Speed Control: Speed being one of the most 
important variables in the studies, it is mandatory 
to hold infinite speed control over speed ranges of 
from 250 to 5000 rpm. This is done with a Ward- 
Leonard type drive consisting of a 200-hp a-c motor 
driving a generator furnishing power to a 150-hp d-c 
drive motor. The speed range is covered by a 2:1 
variable-speed motor. External adjustments enable 
the motor speed to be controllable to one-tenth the 
base speed. Speed of the d-c drive—and thus the 
tool spindle -is controlled by a potentiometer, and 
accurate control of the speed is maintained by in- 
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the lathe has a direct belt drive from the main 
motor sheave to the main drive spindle. 

Studies of the effect of speed on metal-cutting 
forces can be conducted over a wide speed range by 
monitoring the cutting speed and instantaneously 
recording the forces while the machining is in prog- 
ress through the controlled acceleration and de- 
celeration period. This greatly reduces the over-all 
test time, as normally these tests require individual 
runs at various speeds over a wide range. 

Since the drive motor is often operated below the 
base speed—and thus in the variable horsepower 
range— it is necessary to warn the operator when he 
might be running above the rated horsepower 
capacity of the d-c drive motor, or above the torque 
capacity of the motor, or of the lathe itself. Calcula- 
tions indicate that the constant torque capacity of 
the motor below base speed is relatively close to the 
lathe capacity. As the d-c motor is operated above 
the base speed, in the variable torque range it is 
possible to run at torque loads above the d-c motor 
capacity without subjecting the lathe to dangerous 
load conditions. To use this feature and yet still 
warn the operator when the lathe is overloaded, a 
variable resistor is wired parallel to the overload 
relay. The resistor is located on the back of the 
speed control potentiometer. As the speed adjust- 
ment of the d-c motor is raised above the base 
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speed, the variable resistor is actuated. This allows 
for much greater armature current before overload 
is indicated above the base speed. 


Bearings: With no gears needed in the lathe 
head, the maximum cutting speeds built into the 
lathe are limited by capacity of the bearings to 
carry relatively light loads at very high speeds. 
Precision bearings are used in both the headstock 
and tailstock spindles. 

While the completed lathe was being run in, ther- 
mocouple wells were drilled to the surface of all 
bearings, for exact monitoring of bearing tempera- 
ture various trial operations. For maximum rigidity 
of both headstock and tailstock spindle support, 
bearing clearances are held to a minimum; yet 
they cannot be allowed to drop to where overheating 
and eventual failure would appear. These tight 
limitations of variations in the bearing clearance 
require a constant-temperature oil flow to all bear- 
ings, and this under relatively high pressure. To 
even this temperature gradient, a thermostatically 
controlled heat exchanger is inserted in the oil line, 
cooling the oil before it is returned to the machine 
sump. Oil flow to the bearings is controlled by a 
manifold at the rear head of the machine tool. An 
oil-pressure gage is mounted alongside the rear 
manifold where operator visibility is clear. 

To mate with remote speed control by the control 
panel potentiometer, it is desirable to have remote 
sensing of the surface speed of the workpiece. A 
12-inch circumference rubber-tired wheel has been 
installed on the workpiece so that every revolution 
of the wheel is one foot surface travel; thus every 
rpm of the wheel shows a surface speed of one fpm 
and gives a direct reading of the tachometer in fpm. 
A 2:1 belt reduction is used in the rotational speed 
of the wheel to convert the wheel rpm to fpm for re- 
mote indication on the control panel, Fig. 3. The 
original intention had been to use an a-c tachometer, 
but it was found difficult to put this signal into an 
oscillograph for instantaneous recording along with 
the other variables. Despite the 2:1 reduction, the 
d-c tachometer is limited to 10,000 fpm or 5000 rpm, 
because the windage and load drag of the tachom- 
eter causes the rubber-tired wheel to burn up at 


higher surface speeds. It appears at this time that - 


sensing of higher surface speeds will require the use 
of some type of electronic counter. 


Remote Operation: From past experience in 
metal-cutting at speeds ranging from 2000 to 3000 
fpm, it was realized that operation of the lathe from 
the usual position directly in front would contribute 
little to accuracy of observation and certainly noth- 
ing to the operator’s peace of mind. Safety indeed 
made remote operation of the lathe even more de- 
sirable. In designing remote control of the carriage 
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feed, certain factors were considered. 

With the spindle at maximum speed of 5000 rpm 
and the carriage feeding at 0.010 ipr, the carriage 
is moving at 50 ipm. Should tool failure occur, or 
should some factor cause the lathe operator to want 
to stop the machine while cutting near the headstock 
or the workpiece end, the stop button for the d-c 
drive motor is useless. Even assuming the spindle 
could be stopped in 20 to 30 seconds the tool would 
still travel 10 or 12 inches before stopping. 

Obviously, the carriage feed must be controlled, 
rather than relying upon stopping the d-c drive mo- 
tor. Solenoids placed on the feed control rod enable 
the operator to engage and stop the longitudinal 
feed, and to engage and stop the out cross feed. He 


Fig. 3. Tachometer wheel rpm is converted to fpm 
by a 2:1 belt reduction. Over 5000 rpm the device 
is not usable. 


also can change from longitudinal to cross feed to 
move the tool quickly from the cutting action. The 
dangerous potentialities of lack of carriage control 
as it neared the headstock of the lathe necessitated 
adoption of fail-safe design in remote operation of 
the feed rod. The rod is spring loaded so that failure 
of the control circuit or of the main power circuit 
immediately stops longitudinal carriage feed. This 
eliminates the possibility of the tool coasting into 
the headstock or chuck. 


Vibration: Physical characteristics of the ce- 
mented oxides evaluated on this lathe are such that 
they are susceptible to either vibration or chatter 
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in cutting and it is essential to eliminate vibration 


at all cutting speeds. In reaching this ideal condi- 


tion, the elimination of gears in the heads was a 


long step forward but it soon became apparent that 


even with these vibrations reduced to a mini- 


mum—natural vibration frequencies would always 


be present. Several weeks of investigation and analy- 


sis with a vibration analyzer, Fig. 4, reduced the 


vibration to a point where natural vibration of the 


lathe and the workpiece, complementing each other. 


constitutes the vibration remaining. This occurs 


with workpieces of a specific size. Future test at- 


tempts will be made to improve this present situ- 


ation by changing the workpiece supports and thus 


altering the natural frequency to a higher, unused 
frequency. 


Machine Requirements: Experience with ex- 


perimental equipment has indicated that production 


machines of the future for high-speed machining 


will necessarily have new types of control features. 


Bearing temperatures must be closely controlled 


Fig. 4. A vibration analyzer is used to reduce 
machine and workpiece vibration to a minimum. 


in order to obtain the minimum clearances for maxi- 


mum support and rigidity. This rigidity is essential 


to get best performance from newer high-speed tool 
materials. 


High-pressure flow of constant temperature lubri- 


cant should be satisfactory for these bearings 


through thermostatically controlled heating and 
cooling of the oil. Heating of the lubricant, with 


close-tolerance bearings, is essential when the ma- 


chine is just started or under no-load conditions for 


an extended period of time. Pressure failure or 


excessive bearing temperatures should automatically 
shut down the machine 


bearing failures at high 


speed could be dangerous if undetected. Thermo- 


couple monitoring of bearing temperatures may not 
be sufficient. A bearing failure occurred on one oc- 
casion in testing while bearing temperatures were 
being closely monitored and no temperature rise 
was detected until after the failure happened and the 
machine had been stopped. Better prediction of 
bearing failure might be accomplished through 
the detection of changes in vibration or noise 
characteristics. 

A built-in, self-balancing flywheel to compensate 
for workpiece eccentricity would seem to be essen- 
tial. Some type of balancing arrangement such as 
that now used on grinding wheels might be 
satisfactory. 

A variable speed d-c will be necessary to eliminate 
vibration from gears, clutches, and brakes. It would 
also provide acceleration and deceleration of the 
workpiece to and from operational cutting speeds 
at the maximum safest rate. Some type of automatic 
control will be necessary to maintain optimum cut- 
ting speeds on workpieces of varying diameters. 
This could be done either with a rheostat linkage 
with the cross slide, or through programmed tape 
control. 

Pushing 150 hp into a 16 or 20-inch swing lathe 
is a major problem. Putting this much horsepower 
through a machine at low speeds would result in 
torque forces that would almost immediately rip 
the machine apart. When gears are used to obtain 
low speeds with such a machine, recalibrating over- 
load relays or some such protection is essential to 
shut down the machine if the operator tries to ex- 
ceed machine torque capacity in any particular gear 
range. This can be done by installing a fixed resist- 
ance in parallel with the overload relay for each 
gear range, as well as the variable resistor for over- 
load control above base speed. Only through this 
or a similar arrangement can a machine tool builder 
supply the high horsepowers needed for high- 
speed machining and at the same time protect the 
machine from excessive forces possible at lower 
speeds. 

As a final safety measure, common sense demands 
that there be controls of a fail-safe design so that 
power failures or other exigencies will result only 
in immediate and instant cessation of machining. 
It also probably will be necessary, for large-scale 
production, to require routine ultrasonic prema- 
chining examination of large diameter parts which 
are to be machined at high cutting or rotational 
speeds. 

Many problems remain to be solved before the 
benefits of high-speed machining techniques can be 
realized in industrial production. In fact, a com- 


pletely new type of machine tool is required to 
utilize this knowledge. These first steps toward 
refined control equipment will help in the final 
development of production tools of the future. 


The Tool Engineer 
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JOINING 
METALS 


with adhesives 


By Nairn Ringueberg 


Chief Production Development Engineer 
Bell Helicopter Corp. 
Fort Worth, Texas 


Adhesive bonding often is a solution to 
vexing problems encountered when join- 
ing metals by conventional methods. The 
author, by means of a case study, de- 
scribes the principles of both oven and 
autoclave bonding. 
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Fig. 1. One method of bonding grip and trailing edge 
of helicopter tail rotor blade. Spring clamps exert 
pressure on parts. Cure is accomplished in an oven. 


| BONDED METAL STRUCTURE has gained 
widespread acceptance in the aircraft industry due 
to the high strength, light weight and fatigue resist- 
ance of this type of assembly. These advantages are 
especially attractive in helicopter construction where 
weight and fatigue are primary design consider- 
ations. The metal tail rotor blade used on Bell mod- 
el 47 helicopters is a good example of the advantages 
of adhesive bonding and illustrates most of the 
problems peculiar to this type of construction, 

The tail rotor blades on this ship were originally 
made of wood and were subject to warpage and to 
weight and balance variation due to moisture ab- 
sorption. A metal blade of riveted, seamwelded con- 
struction was designed to overcome these disadvan- 
tages. but failed in fatigue. cracking through the 
rivet holes in a few hours. A high-temperature 
thermosetting adhesive (MIL SPEC. 5090B) was 
then substituted for the rivets and seamwelding. The 
fatigue life jumped to 2500 hours. : 

The blade consists of an aluminum shell, stretch 
wrapped into airfoil shape and blade twist for its 
outer two-thirds length, blending into a= circular 
wrap around the grip. It is reinforced with a dou- 
bler around the grip area which helps transfer loads 
into the blade. The shell and grip doubler are 525 
aluminum. The leading edge has a doubler of stain- 
less steel to protect against abrasion. By means of 
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adhesive, both doublers are bonded to the shell, the 
shell to the grip, and the trailing edges of the shell 
are bonded together. 


Process Requirements: Results obtained on 
the first few blades showed that very close control 
of processing and bonding operations is impera- 
tive. The five major requirements for a satisfactory 
bond must be followed closely. They are: 


Clean parts. Improperly cleaned or contaminated parts 
either fail to bond or produce a bond with but a small 
fraction of the expected shear and peel values. 


Fig. 2 (above). For autoclave bonding, equip- 
ment for applying pressure is simply a rubber 
blanket with a vacuum fitting. Wicking between 
part and blanket helps exhaust gases. 


Fig. 3 (left). Schematic setup of autoclave 
bonding. Workpieces are held together by pres- 
sure within the autoclave. 


Pressure control. Pressure must be applied evenly to 
the adhesive and controlled within relatively narrow 
limits to produce bonds of uniform strength. 
Temperature control. Temperature must be well regu- 
lated and all bonded areas heated uniformly during 
the curing cycle. Thermocouples should be applied 
at bondline for adequate control. 

Good prefit of detail parts. Details should fit properly 
without force. 


Rigid process and inspection control. 


Parts must be held in proper alignment while 
applying uniform, closely controlled pressure for a 
fixed time at a given temperature. The high-temper- 
ature thermosetting resin employed on the blade 
requires bonding pressure of 200 + 10 psi with a 
bondline temperature of 325 F + 10 degrees, held 
for 110 minutes. 

These requirements lead to three basic types of 
tooling, each with its own peculiar problems: 


1. Self-heated, self-pressurized tools in which both the 
heating elements and pressure mechanism are built 
into the individual tool. This type is generally the 
most expensive to build, but usually has the shortest 
production time cycle. Such tools are normally spring 
loaded and electrically heated. 

2. Externally heated, self-pressurized tools in which 
the tool supplies the pressure. The tool, loaded 
with parts, Fig. 1, is placed in an oven for curing. 
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3. Externally heated and pressurized tools where the 
tool is merely a means of aligning and holding the 
parts, both heat and pressure being supplied by 
separate sources. Such tooling falls into two classi- 
fications: 


a. Autoclave tooling. Parts are positioned within a 
rubber bag which is then put in an autoclave and 
pressurized. Heated compressed gas literally 
squeezes the parts together within the bag. 


b. Heated-platen press tooling. This is employed 
principally in bonding flat work. 


Both autoclave tools and tools of the self-pressur- 
ized oven-heated type are employed in making the 
blade and illustrate the major problems encoun- 
tered in metal bonding. 


Autoclave Tooling: The blade shell and dou- 
bler are formed simultaneously around a shaped 
mandrel in a stretch-wrap die, the doubler being 
formed by pressure from an overlay. The stainless- 
steel leading edge doubler is separately formed in 
a plastics form die. Close fit of parts is essential 
for a good bond. 

The equipment for bonding the doublers to the 
shell consists of a rubber blanket with a vacuum 
fitting, a fiberglas wick and a copper screen wick, 
Fig. 2. The principle involved in autoclave bonding 
is illustrated in Fig 3. 

To effect a good bond with AF-10 adhesive, work- 
pieces must be joined with a pressure of 200 psi and 
cured at 325 F for a period of 110 minutes. These 
constants can be varied for different materials. In 
general, the higher the temperature, the shorter the 
cure time. Cycles at temperatures higher than 325 
degrees will make heat-treatable aluminum alloys 


subject to intergranular corrosion unless subsequent 
heat treatment can be performed. To obtain the 


Fig. 4. After bagging, 
vent line is connected to 
a vacuum to check fit 
and positioning of 
parts. Assembly is 
placed in autoclave for 
curing. When autoclave 
pressure is high enough 
to hold parts securely, 
vent line is opened to 
the atmosphere. 
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desired uniform pressure, one part is confined be- 
neath a neoprene blanket taped to the larger part. 
The assembly is then placed in the autoclave. The 
bond line is vented with wicking and a tube running 
through the autoclave wall. 

The bag is collapsed with a vacuum pump and 
inspected for fit and leakage prior to pressurizing 
the autoclave, Fig. 4. Vacuum is kept on the bag 
until autoclave pressure reaches 30 psi. Vacuum is 
then cut off and the vent line is opened to atmos- 
pheric pressure. The inside of the autoclave is then 
pressurized to 200 psi. Trapped air within the blan- 
ket is forced out through the wicking and vent line. 
Heat is introduced to bring the air and bagged parts 
up to the desired temperature to thermoset the resin. 
Gases released by the curing resins go out the vent. 
Upon completion of the cycle, the autoclave is ex- 
hausted and work removed. Control strips are run 
with each “cook” in the autoclave for shear and 
peel tests. Assemblies are individually checked for 
edge voids and tap tested for internal voids. Excess 
stock is then routed from shell, and the blade is 
reprocessed for the final bonding operation. 


Self-Pressurized Operation: The grip and 
trailing edge are bonded in a spring-loaded oven- 
heated fixture. This fixture positions the grip on a 
mandrel and holds the blade in correct twist position 
by means of contour boards. Spring clamps wrap 
the shell tightly around the adhesive covered grip 
and bring the trailing edges together with the prop- 
er pressure. The fixture is then placed in an electric 
oven for curing.. Upon removal from oven, pres- 
sure is left on the bond line until the fixture cools 
to approximately 150 F. The blade is then ready 
for final trim, tip installation and painting. 
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Fig. 5. Autoclave processing offers 


the advantage of a minimum of 


clamping. Often parts may require only tape to hold them together. 


The characteristics of this blade are excellent in 
service and it is representative of the simple, dura- 
ble construction made possible by adhesive bonding. 

There are some distinct advantages in autoclave 
bonding not found in other methods. The tooling 
cost is negligible, since it is only necessary to hold 
the parts in proper alignment and provide a bag or 
blanket to contain the assembly. The parts can often 
he held in position by means of tape, Fig. 5. Hold- 
ing fixtures are not affected by the tremendous 
pressures required to bond large areas: therefore, 
they can be light in weight and require little main- 
tenance. This is illustrated by the bonding together 
of two 10-inch square plates at 200 psi. A self- 
pressurized tool to confine a force of ten tons would 
he required, or use of a hydraulic press. These 
parts could be bonded in an autoclave by merely 
confining them in a light rubber bag and placing 
them in the autoclave. If the parts have compound 
surfaces, special matching dies are required by the 
press or pressurized fixture method; the rubber 
hag will still suffice in the autoclave, if parts are 
held in alignment. Pressure is uniform, since the 
compressed air exerts equal pressure normal to all 


surfaces. Matching dies must be precisely made to 
do this. Heating is uniform since all the air within 
the autoclave is continuously circulated past a con- 
trolled heating unit and over the parts being 
bonded. In a properly designed autoclave 8 feet in 
diameter and 40 feet long, the temperature through- 
out the working area will not vary 5 degrees in the 
200 F range. 

There are, however, some disadvantages to the 
autoclave method. The labor of bagging parts must 
he considered in relation to production. If the 
bag has to be taped to the parts, time expended in 
making a large number of parts will often pay for 
press tooling or self-pressurized fixtures. The cycle 
is slow; it takes from 20 minutes to one hour to 
pressurize some larger autoclaves in use, and as long 
as 45 minutes to bring the unit up to temperature 
before commencing the curing cycle. These dis- 
advantages can be offset by using bagging tools 
which are essentially self-sealing frames supporting 
a pressure blanket, eliminating need for taping. The 
curing of a great many parts in one cook can also 
resolve the long cycle problem. It is essential to use 
intelligent control of load size. 


Aluminum Treatment Promises Broadened Use 


MANUFACTURERS have been 
handicapped to date by stresses which develop 
within aluminum shapes as they are quenched after 
being heat treated at elevated temperatures to in- 
crease strength, Subsequent machining causes un- 
balance of the stresses which then warp and twist 
parts out of contour, Simplest solution to the prob- 
lem, common with all metals, is reduction of stress 
level prior to machining. Irregularly shaped prod- 
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ucts, however, cannot be handled in this way. 

It is for these cases that research engineers at 
Aluminum Co. of America developed a thermo- 
mechanical procedure, superimposing a system of 
thermal gradients opposite those which created the 
stresses during quenching. Complex, fully heat 
treated aluminum shapes with low level of internal 
stresses thus can be produced with essentially un- 
changed mechanical properties. 
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Metal Shields Insulate Vacuum Furnace 


uick heat-up and cooling cycles for heat treating 
Q) superalloys of stainless steel and refractory 
metals such as titanium and zirconium are possible 
with a furnace designed by General Electric Co. 
The electric bell type furnace permits the use of 
high vacuums and temperatures up to 2700 F. 
Furnace casing for the unit is water jacketed for 
cooling, thus retaining strength to withstand at- 
mospheric pressure when the work load is at ele- 


vated temperatures. Heat losses due to convection 
are reduced by the vacuum. When needed, pro- 
tective gas atmospheres can be used. 

Radiation shields are heat-resisting metal ar- 
ranged in several layers of concentric cylindrical 
shells on the inside walls of the heating chamber. 
The metal shields form a complete enclosure around 
the material being heat treated to retard heat losses 
from the furnace due to radiation. 
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DESIGNED FOR PRODUCTION 


Telephone Facilitates Tool Changes 


ag time can be costly on a transfer machine when it is due to worn or 

broken tools, or to malfunction of any station in the machining line. To 
reduce the time required to communicate trouble on a 32-station machine, 
designed by National Automatic Tool Co., Inc., a telephone system has been 
installed between the operator and the setup man. 

The operator can telephone from the pulpit to the setup man, who is equipped 
with a headset to keep his hands free. Plug jacks are located at 16 different 
positions. The primary purpose of the system is reduction of the down time 
during tool changes by eliminating the need for the setup man to return to the 
main control panel when trouble is indicated. 


TRANSFER MACHINE using telephone communications between the main con- 
trol panel and the various stations along the 68 feet of the machining line. 
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JOB SETTER can plug his 


headset into one of the con- ~ 


veniently located jacks to 
talk to the operator about 
the functions or malfunc- 
tions of the machine. 


ad 
PB 
ge 


OPERATOR of the machine 
using the telephone 
mounted on the main 
panel to report trouble 
at one of the stations. 
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Automatic Positioning System for Machine Setup 


consoLte for the analog positioning system designed 
principally for short-run automation of punching, drill- 
ing, winding and similar repetitive, symmetrical pro- 
duction techniques. Operator simply sets the dials to 
put instructions into the system. 


TYFICAL APPLICATION of the analog 
positioning system to operate a high- 
speed coil winder which produces 
three different motor windings with 
a single setup. Dimensions and num- 
ber of turns of coils are programmed 
by setting eight dials on the console. 
The dials control the electrohydrau- 
lic servo systems that position coil- 
winding machinery and operate the 
heads which wind the coils. 


FEEDBACK POTENTIOMETER 


SERVO 
AMPLIFIER 
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times on operations such as punching, 
drilling, inserting and coiling can be lengthy 
and costly on short-run production. With an auto- 
matic point-to-point positioning system, developed 
by CDC Control Services, Inc., simple dial-set pro- 
gramming is possible for repetitive and symmetrical 
motion patterns. For example, a setup involving 
five different dimensions and three different repeat 
commands can be programmed by setting eight 
adjustment dials. 

Positioning is obtained by electrohydraulic sys- 
tems, which are capable of a positioning speed of 
0.2 sec. per basic motion and a positioning ac- 
curacy of one part in 1000. A modulated, rather 
than an on-off, signal is used to assure infinite 
adjustability for longitudinal and transverse axis 
movements of the mechanism. 


SERVO 
AMPLIFIER 
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Grinder Reproduces Three-Dimensional Cams 


use of three-dimensional control cams 
has prompted industry to develop new techniques 
for production of complex shapes. With a machine 9 
developed by F.S.A. Engineering, cams can be re- 
: produced from a master within 0.0005 inch. 
Simple design of the spindle holder and follower 
bracket permits the units to be positioned to follow 
the easiest path during the grinding cycle. The table 
on which the cams are located is pivoted on one 
( edge and is supported during the operation on a 
column of air. Contact loads of the follower unit 
on the master cam and grinding wheel loads on 
the workpiece are regulated by controlling the air 
pressure. 
To assure the proper relationship between the 
follower and the grinding wheel, stylus and wheel 


are dressed at the same time by a compound dress- “7 
ing tool mounted between the two spindles. Dead cane the 
center mounting on the master cam and workpiece with the table lowered for removal of the 


workpiece. Master cam is located to the 


and an independent gear drive are used to mini- of the on 


mize the induced machining errors. 


TYPICAL CAM being 
checked for accuracy on 
an optical measuring 
machine. 


—Photo courtesy 
Parker-Hartford Corp 
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fabricating 


Part One-—- 


—Photo courtesy Alloy Mig. Co. 
Fig. 1. Sawing type 302 stainless steel. Constant 
feeding of work prevents work hardening. 


Stainless steel can be readily cut and 
formed by using modern techniques. 
These techniques are fully described by 
the author, who also discusses the special 
characteristics of the materials them- 
selves. This article is the first in a series 
covering all fabrication methods. 
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Machining 


By Richard E. Paret 


Stainless Steel Specialist 
American Iron and Steel Institute 
New York, N. Y. 


a OF STAINLESS STEEL requires some 
basic knowledge of its properties and characteristics. 
Each of the 37 AISI standard stainless alloys pre- 
sently available has advantages and limitations for 
any particular fabrication process. Special equipment 
and techniques, Fig. 1, have been developed to ex- 
tend the uses of these materials, but success or 
failure in producing a part can be influenced to a 
large degree during the product planning stage. An 
alloy must be selected which is best suited to the 
operation or series of operations required in the 
manufacturing process and is consistent, also, with 
the requirements of ultimate use. 

Each stainless-steel alloy is formulated to meet 
certain design specifications and fabrication re- 
quirements. Most grades are available in all the 
common forms, such as plate, sheet, strip, tubing, 
bars, wires, shapes, forgings and extrusions. In 
most mill forms, stainless is available in a variety of 
finishes. Stainless-steel sheets, for example, can be 
obtained in eight different standard mill finishes 
as shown in TaBLE 1. Welded and seamless tubing 
strip, bars and wire are available in a variety of 
finishes. Selection of the right finish can often 
materially reduce or completely eliminate the need 
for subsequent finishing operations. 

All stainless-steel alloys have a high chromium 
content ( never less than 11.5 percent). Many grades 
contain substantial amounts of nickel; other ele- 
ments are added for special purposes. Based on their 
crystal structure, the various grades can be divided 
into three distinct groups: austenitic, ferritic and 
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Table 1—Available Mill Finishes for Stainless-Steel Sheet 
How Obtained 


Surface Appearance Uses as Final Finish Conditions of Fabrication 


High temperature or 


Appearance is not important or when 
industrial applications 


surface may be marred, as in annealing 


Hot rolling, annealing, 
and descaling 


Frosty white 


Industrial applications Severe drawing to be 


followed by polishing 


Cold rolling 


Similar to No. 1, 
and descaling : 


but brighter 
Cold rolling Bright Curtain walls; industrial, Light forming to be 
commercial and trans- followed by polishing 
portation equipment 

Polishing Bright Not generally used 
as final finish 


Semifinished surface required for 

final polishing after fabrication 

Polishing Bright, good luster Most commonly used 
finish; architectural trim; 
restaurant, kitchen and 
sanitary equipment 


Decoration without 
high reflectivity 


Tampico Soft, satiny 


brushing Forming operations 


that will not mar 


Polishing Decoration surface are used 


and buffing 


High luster 


Decoration or a 
reflective surface 


Polishing Mirror finish 


and buffing 


martensitic. The composition of the steels in each 
of these groups determines the manner in which 
they will respond to machining, forming, welding 
and other shop operations. Since the steels in any 
one group are generally similar in properties, fabri- 
cation recommendations are generally given for each 
group as a whole. 


Austenitic Steels: Designated as Series 200 and 
300 steels by the AISI, alloys in this group offer 
the highest corrosion resistance in the family of 
stainless steels and possess desirable mechanical 
properties. Although the austenitic steels are not 
hardenable by heat treatment, high-tensile strength 
and hardness may be developed by cold working 
many of these grades. They are inherently tough; 
most are characterized by excellent formability for 
deep drawing and similar operations. They provide 
excellent weldability. The high sulfur content or 
addition of selenium to types 303 and 303Se has 
also produced two free-machining grades in the 
austenitic group. 

In the annealed state, austenitic steels offer ten- 
sile strength of approximately 90,000 psi as com- 
pared to less than 50,000 psi for mild steel. These 
steels also have excellent ductility, comparatively 
low yield strength, high impact strength, and free- 
dom from notch effect. 


Ferritic Steels: Alloys in this group cannot be 


hardened by heat treatment because of their low 
carbon-chromium ratio, and they do not work 


January 1959 


harden to any significant extent. Ferritic steels have 
good ductility and are suitable for forming, bending, 
spinning and drawing operations. Two free-mach- 
ing grades in this group, Types 430F and 430FSe, 
provide approximately 90 to 95 percent of the 
machinability of Bessemer screw stock and are 
used extensively for automatic screw machine and 
turret lathe work. Although welds made with these 
grades may tend to be brittle, this problem can 
usually be overcome by proper heat treatment. 


Martensitic Steels: Stainless steels in this group 
are the only types hardenable by heat treatment and 
display their best mechanical and corrosion-resist- 
ing properties in the hardened condition. Tensile 
strengths range from 70,000 to 105,000 psi when 
annealed; 125,000 to 200,000 psi when hardened. 

The martensitic grades are excellent for hot 


working or forging but must be slow-cooled or 
annealed to prevent cracking. They provide good 
weldability but preheating and postheating are 
required for most grades—also to prevent crack- 
ing. The ability to form and hold an edge, plus 
fair machinability are other characteristics of 
steels in this group. They are seldom used for form- 
ing operations, however. 


Turning 


The selection of proper cutting tools, feeds, 
speeds and cutting fluids, will provide increased 
production and tool life for machining operations 
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on stainless steel. Heavy-duty equipment, with suf- 
ficent power to maintain constant feeds, is also 
essential to minimize work hardening of the chromi- 
um-nickel types and to assure maximum stock re- 
moval. 

Ferritic types are the easiest to machine; marten- 
sitic stainless steels (annealed) are somewhat more 
difficult; alloys in the austenitic group, due to their 
gumminess, are the most difficult to machine. 

The mechanical properties of stainless steel in- 
troduce numerous variables into turning operations 
on engine lathes, turret lathes, and automatic screw 
machines, Fig. 2. Good results can be obtained 
with all types, however, if proper procedures are 
followed. Reduced spindle speeds—approximately 
one-half those used for plain carbon steels—slower 
feeds, and lighter cuts must be employed. Since these 


factors vary considerably with the diameter and 


—Photo courtesy Sarco Mtg. Co., Inc 


5°-10° rake angle 
5°-10° a rack 


side clearance g°-10° front clearance 


10° negative rake 
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Table 2—Turning Speeds and Feeds 


Type Speed (fom) Feed (ipr) 
302 40-85 0.003-0.008 
303 85-120 0.003-0.008 
316 40-60 0.003-0.008 
321 50-95 0.003-0.008 
410 80-115 0.003-0.008 
416 110-140 0.003-0.008 
420 40-80 0.003-0.008 
430 85-115 0.003-0.008 
430F 120-150 0.003-0.008 
440C 40-60 0.003-0.008 


The figures shown above are average. On some jobs it may be 
possible to use even higher speeds. However, on certain work the 
nature of the part may require slower speeds than are recom- 
mended here. 


type of stock, the speeds and feeds in TABLE 2 will 
serve as a starting basis. Generally, it is advisable 
to start at some middle point in the range given and 
make adjustments until best results are achieved. 
The figures shown are for use with high-speed steel 
cutting tools only, and should be upgraded for 
cobalt and carbide turning tools. 


Cutting Tools: With sturdy setups increased 
speeds can be obtained by using sintered carbide or 
cast alloy tools. Turret lathes, because of their 
heavy, rigid design, are especially adaptable to 
carbide tooling. Where vibration or insufficient 
power prevents the use of carbide, a good grade, 
high-speed cutting tool should be used. Cobalt types, 
which have excellent high-temperature and hard- 
ness properties, were originally developed for ma- 
chining stainless steel and are the best of these. 


Fig. 2. (left) Numerous operations can be _ per- 
formed on high-production, multiple-spindle auto- 
matie serew machines. Turning, drilling, chamfering 
and tapping are typical operations. 


Fig. 3. (below) Suggested tool angles and chip 
breakers for turning tools. A negative rake on rough- 
ing tools provides good edge support. 


15° lead angle 


ZB 


FINISHING TOOL 
(b) (c) 
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Cutting tools should be kept sharp at all times; 
especially when machining austenitic stainless steels. 
Continued use of a cutting tool after it becomes 
dull will quickly cause work hardening or glazing 
of the surface of the work. A new cut must then be 
taken below the depth of this glazed area with a 
sharp tool. Lighter cuts must be taken with high- 
speed steel tools but the depth of cut should still 
be substantial enough to prevent the tool from 
riding the surface of the work—a condition which 
also promotes work hardening. 

Generally, the cutting angles for turning tools 
illustrated in Fig. 3 will produce satisfactory results 
with stainless steel. Working faces should be héned 
smooth to remove minute cracks, and to reduce the 
pronounced galling tendencies of ferritic and mar- 
tensitic grades. Ample side and end clearances (ap- 
proximately eight degrees) should be used to 
prevent the tool from rubbing against the work. For 
heavy or interrupted cuts a negative rake on 
roughing tools, as shown at a in Fig. 3, provides 
additional cutting edge support. Increased tool life 
can be obtained by stoning a slight radius on the 
nose of the tool, and by using as large a tool as 
possible to help dissipate heat. 


Chip Control: Except for the free-machining 
types, stainless steels present unfavorable chip con- 
ditions. Chips tend to be tough and stringy. For 
light or medium cuts, the chip-breaker grind, shown 
at b in Fig. 3, will help break up and quickly re- 
move chips from the cutting tool surface. A chip- 
curler groove, Fig. 3 c, provides for easy chip dis- 
posal and improved tool life for heavy cuts. For 
smoother finishes, chip-curler grooves should be 
ground so as to prevent the chip from being directed 
into the work. 

Chip conditions in the free-machining types are 
improved by the addition of sulfur or selenium, 
which produce excellent chip breaking and lubricat- 
ing qualities in the steel. 


Fig. 4. Grinding form tools. Side clearance reduces chatter and helps balance end thrust. 


CIRCULAR DOVETAIL 
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7°to 10° back rake 


Fig. 5. Skive tools, of flat or dovetail design, cut 
over the part and have the advantage of reducing 
cutting pressure and chatter. Speeds and feeds are 
about the same as for conventional form tools, 


Finishes: To obtain good surface finishes, a 
secondary turning operation is recommended. High- 
er spindle speeds can be used for finishing cuts— 
with a finer feed and some reduction in tool-end 
cutting-edge angle. Again, for best results, these 
adjustments, as well as the amount of stock removal, 
depend to some extent on setup conditions and the 
diameter and type of material. 


Form Tools: Form tool machining operations 
impose additional difficulties because of the seizing 
and galling characteristics of stainless steel. Rigid 
support and reduced cutting speeds are essential. A 
side clearance of one to two degrees, as shown in 
Fig. 4, should be applied to dovetail form tools, 
especially for deep forming operations, to reduce 
chatter and balance end thrust. For circular form 
tools it may be necessary to add side clearance 
beyond the allowable limits of the finished part. 
Excess metal resulting from this practice, can be re- 
moved by a shave tool at another station on multiple 
spindle automatics, or by a combination shave and 
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Fig. 6. Step milling operations are de- 
signed for heavy cuts at reduced table speeds. 
Since each tool cuts on a different plane, 
chip load is calculated on one cutter. 


cutoff tool on single spindle automatics and turret 
lathes. 

Higher cutting rates can also be obtained by 
grinding slight chamfers or radii on the sharp 
edges of roughing form tools. The forming operation 
can then be completed with a finishing form tool. 
Roughing form tools—wider than 11% times the 
diameter of the stock—produce excessive vibration, 
causing reduced tool life and poor tolerance con- 
trol. When possible, wide form tools should be made 
in two parts, with each half mounted separately. 


—Photo courtesy Sarco Mig. Co., Inc. 
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Fig. 7. Chip-curler grooves ground on the cutting 
faces of large drills reduce chip clogging and heat. 


On single-spindle automatic or turret lathes, a 
skive tool, Fig. 5, may sometimes be substituted for 
the conventional form tool. These tools are capable 
of producing intricate shapes to close tolerance. The 
cutting action of a skive tool is such that the cutting 
edge is carried over the part and does not cut to a 
dead stop. As a result, generous shear angles of 
five to 15 degrees can be employed, with a resultant 
decrease in cutting pressure. 


Milling 


Heavy equipment, large diameter cutters, and 
rigid setups produce best milling results. Helical or. 
spiral type slab milling tools cut with a shearing 
action and need less power, helping to reduce vibra- 
tion and promote smoother finishes. Higher cutting 
speeds can be obtained by using coarse-tooth cutters, 
which reduce cutting pressure and provide increased 
chip clearance. To reduce tool wear, minimum feed 
per tooth should be held at 0.005 inch for roughing 
cuts, and 0.003 inch for finishing cuts. Stagger-tooth 
cutters produce small, easily removed chips and are 
recommended for deep narrow grooves. 

Higher speeds and increased rates of metal re- 


Fig. 8. (left) Power-fed drill presses are best for 
deep drilling operations. Constant cutting pressure 
is maintained and prevents riding of the drill and 
subsequent work hardening. 


Fig. 9. (below) A hook grind of 15 degrees made to 
include the first full tooth facilitates tapping in stain- 
less steel. Thin lands help deep-hole tapping. 
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TANGENT CIRCULAR 


INSERTED OR MILLED HOBBED OR TAPPED 


Fig. 10. Four main types of self-opening die heads. Grinds 
for solid dies are usually similiar to hobbed type chasers. 


moval are possible by step milling with carbide- 
tipped cutters. The cutting edges of the inserted 
tools are set at progressively greater depths, which 
permits heavy cuts at low feeds. Since each blade 
cuts on a different plane, Fig. 6, chip load is cal- 
culated on one cutter. One tool also takes the final 
cut, and can be adjusted to produce a smoother 


finish. 


Drilling 
For best results high-speed drills with short spirals 


are recommended for drilling stainless steel. Drills 
should also be as short as possible for utmost 
rigidity, and to reduce whipping and breakage. An 
included tip angle of 140 degrees and a lip clearance 
angle of 10 to 15 degrees, depending on drill size, 
is generally suitable for most applications. Thinning 
the web to aproximately one-eighth of the drill 
diameter, will reduce cutting pressure and frictional 
heat. A land ground on the cutting lips strengthens 
the cutting edges and prolongs tool life. To avoid 
chip cloggage and excessive heat, chip-curler 
grooves can be ground on the cutting faces of large 
drills, Fig. 7. 

The time-tested shop rule, “speeds in surface feet 
per minute decrease as diameters increase and feeds 
increase as diameters increase,” also applies to 
drilling stainless. Spindle speeds should be approxi- 
mately 60 percent of those used for plain carbon 
steel. When enlarging previously drilled holes, 
speeds should be further reduced since poor heat dis- 
sipation produces higher temperatures on the 
outer cutting edges. 

Generally, feeds for high-speed steel drills 1. inch 
in diameter can start at 0.002 ipr and be decreased 
as diameters decrease. By contrast, a feed of ap- 
proximately 0.007 ipr can be used with a drill 1/- 
inch in diameter. 

The most important single factor in drilling 
stainless is to maintain a constant feed. Drills 
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riding the surface of the work will cause work 
hardening, especially with the chromium-nickel 
grades, and make subsequent drilling extremely dif- 
ficult. 

The positive feed control obtained with power-fed 
drill presses, Fig. 8, gives excellent results for large 
holes and for deep drilling operations. Hand feeds 
and light equipment are best with small drills be- 
cause the improved sense of feel helps to prevent 
drill breakage. Drills must be backed out at fre- 
quent intervals to clear chips. As the hole becomes 
progressively deeper, drills should be retracted more 
frequently to prevent chip cloggage. A good general 
rule to follow is to take three to four times the 
diameter of the drill on the first bite, then, in suc- 
cessive bites, two diameters and one diameter. 

Make center punch marks for layout work with 
austenitic steels as shallow as possible, and use a 
triangular or square punch. These precautions will 
minimize work hardening and permit easier starting 
for drills. Guide bushings for drill jigs should be 
short and adequate clearance allowed for between 
the bushing and the work. These provisions, in ad- 
dition to using removable type bushings in special 
cases, will help greatly to avoid chip congestion. 


Tapping and Reaming 


To reduce strain and breakage, use a tap drill as 
large as possible. With thin gage stock, a full thread 
is essential for support and presents no tapping 
problems. For most functional applications, 75 per- 
cent of the standard thread depth, or 50 percent 
thread for large holes are generally satisfactory, 
provided these reductions do not exceed manufactur- 
ing specifications for the workpiece. 

A 15-degree hook angle, ground so as to include 
the first full tooth on high-speed steel taps, Fig. 9, 
is particularly effective for stainless. Thinning tap 
lands by grinding. or using interrupted thread taps. 
will facilitate deep-hole tapping operations. For 


67 


F af a 
ae 
| 
b 
yi yrs 
€ SY S | x 
| 
> 
= 
| 
| 
zi 
is 
= 
the 
| 
' 


holes over one inch, collapsible taps with a 15 to 
20-degree hook angle are used successfuly. 
Chip-driver, or gun taps, with straight or spiral 
flutes, are best for tapping “through” holes, and 
can be used for blind holes if sufficient clearance is 
allowed. Two-fluted taps provide maximum clearance 
and strength and are best for tapping small holes. 
Self-opening, high-speed steel die heads, Fig. 10, 


2°-3° lead angle to this point 


Fig. 11. Recommended grind of chamfer lead-in 
angle for reaming stainless steel on a spiral-fluted 
straight reamer. 


and slow threading feeds produce excellent results 
with stainless steel. A chamfer of approximately 
20 degrees ground on thread chasers, will improve 
cutting action and produce cleaner threads. A 
chamfer also reduces cutting torque by distributing 
the cutting action over two or three cutting edges. 
Solid adjustable, or acorn dies can be used on small 
diameters. A hook grind and reduced lands will 
help to avoid torn threads when backing off. 

High-speed steel, spiral-fluted reamers, Fig. 11, 
with a seven-degree helix angle, and speeds of 30 
to 60 fpm are recommended for most reaming 
operations. A left-hand (reverse) spiral reamer acts 
so as to prevent too-rapid feeding into the work, 
and produces excellent results. Carbide-tipped ream- 
ers and speeds of 150 to 300 fpm should be used 
for large runs of work and for smoother finishes. 
A minimum cut of 0.003 inch will prevent burnish- 
ing. Better chip conditions and finishes, in addition 
to reduced power, are obtained by an increased rake 
angle and reduced lands. 


Sawing 


For chromium-nickel steels, low-cutting speeds 
of 40 to 50 strokes per minute are used with recip- 
rocating saws. Feeds should be at least 0.002 to 
0.003 inch per stroke, and the blade must clear 
the work on the return stroke. Saws with a pitch of 
four to five teeth per inch are used with wide stock. 
At least three or four teeth should bear on a cross- 
section of the stock at all times. 

Conventional band saws and friction type saws 
are used for trimming and contour work. Hand 
saw teeth should be sharp, preferably staggered, 
and the work fed under constant pressure, especially 
with austenitic grades. 

Friction saws are run at extremely high speeds— 
5,000 to 15,000 fpm and rates of metal removal are 
high. A large burr is usually produced on the bot- 
tom edges of the saw kerf and must be removed prior 
to secondary operations. 


Cutting Fluids 


Proper coolants and lubricants are essential in 
machining stainless steel. The low thermal conductiv- 
ity of chromium-nickel stainless alloys causes a 
large percentage of the heat generated to be con- 
centrated at the cutting edges of tools. Fluids must be 
used in sufficient quantities and directed so as to 
flood both the tool and the work. 

For any operation a choice must be made between 
high-quality sulfur-base oils and water soluble oils, 
which are generally used with stainless. Sulfur-base 
oils have excellent lubricating and antiweld qualities. 
They are particularly recommended for applications 
involving heavy cuts at low speeds, such as tapping, 
threading and broaching. ; 

Soluble oils have a low viscosity, and superior 
cooling and chip-clearing qualities. They are pre- 
ferred where high spindle speeds and light cuts are 
involved, and especially with carbide tooling and 
deep-drilling operations. 

Other aspects of stainless steel fabrication will be 
discussed in future articles. These include forming, 
joining, heat treatment and finishing. 


Impregnation Process 
Cuts Parts Wear 


Initial starting wear on moving parts of any type, 
flat or curvilinear, is being prevent by means of a 
vacuum impregnation with Teflon. When the micro- 
scopically porous metal surfaces are thoroughly 
impregnated, the Teflon provides a self-contained 
lubrication for the metal parts to provide additional 
lubrication automatically when necessary. 
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In the technique developed by Western Sealant 
Co., Teflon is bonded into the metal as an integral 
part of it and will not bleed out under friction, heat 
or pressure. The process apparently does not affect 
machine tolerances nor interfere with subsequent 
plating or anodizing. 

After impregnation, castings are cured in a dry- 
heat oven, cooled and pressure tested by immersion 
in water or suitable solvents. Vacuum bonding of 
like or unlike materials can be accomplished simul- 
taneously with impregnation. 
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, AND SIMILAR DEVICES are occasionally used 
on fixtures to provide support for workpieces. 
Usually, circumstances are such that the workpiece 
support points are machined surfaces so that only 
studs of carefully predetermined fixed height are 
required. Often, however, it is expedient to make 
use of one or more variable-height studs, particu- 
larly when workpieces vary slightly in thickness, 
or when they have rough or irregular surfaces. 
A fixture employing a variable-height stud is 
used to obtain accurate location of parts being 
surface ground in relationship to a bored mounting 
hole and the under surface of an integral hub. The 
parts, held on fixtures on a magnetic chuck, are 
processed in multiple on a Mattison horizontal- 


An adjustable-height 
stud (beneath part 
flange in foreground) 
provides quick, accurate 
alignment of workpieces 
even though supporting 
parts on a rough unfin- 
ished surface. 
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Adjustable-Height Fixture Compensates 
Workpiece Irregularities 


spindle grinder at Snow Mfg. Co. The parts are 
for automatic dial indexing fixtures. They must be 
extremely accurate in flatness. In addition, the 


90-degree angle of the surface with the mounting 
hole must be precisely maintained. 

The work is dropped over a large diameter hub 
locator on the fixture then locked in place with a 
setscrew. This allows rapid loading and unloading. 
In addition to support received by the workpiece 
from the under surface of the hub, a fixed-height 
support stud positions it from the under side of a 
slot. The variable-height stud, however, is located 
beneath the overhanging flange. A knurled nut 
permits height adjustment for support from the 
under side of the casting. 
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By B. E. Logsdon* 


Gairing Tool Co. 
Detroit, Mich. 


Fig. 1. Spade drill retracted from the test piece. The 
coolant inductor is located above the spade toolholder 
assembly, Chips are broken by the cutting action. 
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... best results 


Recent tests have proved that spade 
drills are valuable for drilling deep holes 
over one inch in diameter. Tool designs, 
test materials and test results are covered 
by the author. 


= THE DEVELOPMENT of twist drills, spade 
drills have had limited use, except for drilling holes 
over one inch in diameter. Twist drills are, of 
couse, versatile and efficient. Recent tests conducted 
by Gairing Tool Co. at the Cleereman Machine Co.., 
however, have shown that spade drills can be supe- 
rior to twist drills when machining large-diameter 
deep holes. 


Test Conditions: Since vertical drilling is gen- 
erally considered to be the most troublesome opera- 
tion for spade drills, a Cleereman Automatic Series 
A vertical drilling machine was used for the tests. 
The spade drills tested were 17-inch and 25-inch 
diameter Gairing Type Y drills, having a coolant 
inductor as part of the toolholder, Fig. 1. Identical 
tests were performed with standard twist drills of 
the same diameters, Fig. 2. 

Materials used during the tests were billets of 
SAE 8620, 4140 and 1117 steels, Hy-Ten tool steel, 
and cast iron. The billets ranged in length from 
eight to nine inches and were four inches diameter. 


*Senior member ASTE Detroit chapter. 
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Fig. 2. Twist drill being used to drill a test billet 
under conditions similar to tests on spade drills of 
comparable size. Chips are continuous. 


Test Results: An example of the comparative 
data collected during the tests is listed in TaBLe 1. 
The horsepower output and penetration rate for 
both types of tools are the same but there was a 14 
percent higher thrust load on the twist drill than on 
the spade drill. 

Examination of the twist driil after the test 
showed excessive pickup on the cutting edge and 
slight discoloration. Since both drills were sharp 
at the beginning, these observations indicated that 
coolant was not reaching the cutting edge of the 
twist drill as cutting progressed. The typical bulky 
chip of the twist drill prevents the flow of the coolant 
from reaching the cutting area. As a result, exces- 
sive heat develops to reduce the tool life of the drill. 

Since the spade drill was supplied with pressur- 
ized coolant through the holder, the cutting edge 
had a continuous supply of coolant. At the same 
time, the coolant forced the chips up and out of the 
hole leaving the cutting edge clear and preventing 
heat build up. 


Table 1—Comparative Drilling Tests 


Operating Spade Twist 

Conditions Drill Drill 
Drill diam (inch) 25/e 25/e 
Material (SAE No.) 8620 8620 
Surface speed (sfm) 97 70.7 
Feed (ipr) 0.010 0.0137 
Feed rate (inch) 1.41 141 
Coolant pressure (psi) 30 flow 
Output (hp) 8.44 8.44 


Thrust load (Ib) 4389 5082 
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Table 2—Spade Drilling Test Results 


Material Speed (fpm) Feed (ipr) 
SAE 8620 100 0.010 
SAE 4140 85 0.010 
SAE 1117 110 0.010 
Hy-Ten 85 0.010 


NOTE: These feeds and speeds were optimum for the materials tested. 


Feeds and Speeds: During the tests, the twist 
drill was operated at approximately 71 fpm at a 
feed rate of 0.0137 ipr. The spade drill was oper- 
ated at about 100 fpm at a feed rate of 0.010 ipr. 
These conditions are normal even under production 
conditions. Spade drills are being used in continu- 
ous production for drilling a part made of SAE 
8620 under the same feeds and speeds used in the 
tests. 

In most cases where trouble has been encountered 
when using spade drills, the same feeds and speeds 
are used for spade drills as for twist drills. As a 
general rule, twist drill feeds and speeds should not 
be followed except when coolant is not used. With 
coolant, spade drills operate more successfully at 
higher speeds and lower feeds, about 0.008 to 0.010 
ipr. It has been found that the penetration rate is 
equal to or greater than the rates for twist drills. 

The best combinations of feeds and speeds for the 
test materials, when using a water-soluble oil as the 
coolant, are shown in TABLE 2. While these condi- 
tions were found best for the test conditions, it is 
difficult to recommend definite feeds and speed for 
any operation without knowing actual conditions. 
Factors such as the material to be cut, the rigidity 
of the machine, the rigidity of the fixture and the 
type of coolant affect the operation of the tool. On 
some stainless steels that surface harden, it is best 
to reduce the speed and increase the feed to between 
0.012 and 0.015 ipr. 


Recommendations: Many of the troubles en- 
countered in vertical spade drilling can be elimi- 
nated by the use of a coolant inductor holder. 
Whenever the hole depth is greater than two and 
one-half times the diameter, a coolant inductor 
holder should be used. 

Where twist drill breakage is a problem, spade 
drills should be considered, since their greater 
rigidity may solve the problem. The assembly of the 
spade drill cutter and holder never becomes too 
short. As the cutter becomes worn only the cutter 
insert need be changed. Additional flexibility is ob- 
tained from these cutters since eight basic holders 
will accommodate 256 sizes of spade drills. Being 
shorter and having a greater back taper than conven- 
tional twist drills, these insert tools cut freely in 
deep holes with little chance of binding and conse- 
quent damage. 
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By W. M. de Vries* 
Aalst (N.B.), The Netherlands 


Selecting factory colors to improve work- 
er efficiency and morale has attracted 
world-wide attention. At Philips Indus- 
tries in The Netherlands, a scheme of 
factory colors has been standardized 
after careful study of various national 
standards and Philips’ own experience. 


I OR MANY YEARS gray was the standard color for 
machinery, equipment, walks and ceilings in the 
factory. Gray paint has the advantage that dirt is 
gray also and doesn’t show as much on gray as on 
other colors. Gray colors are, however, depressing 
and it has been well established that careful selec- 
tion of colors improves morale, increases worker 
efficiency and reduces accidents. 

After considerable study of color relationships 
and effects, Philips Industries, Eindhoven, The 
Netherlands, established a color system for factory 
use. This system is diagrammed in the accompany- 
ing chart for equipment and building colors. Names 
for the various colors have been selected from 
Dictionary of Color.'’ Standard Munsell* designa- 
tions have been appended to insure true identifica- 
tion regardless of reproduction process, illumina- 
tion or age. The Munsell notation system defines 
any chromatic color in terms of its hue, value and 
chroma. The hue notation indicates its relation 
to the five principal colors: red, yellow, green, blue 
and purple, or any subdivision between two of 
them. The value notation indicates the degree of 


*Mr. de Vries formerly was Manager, Machine Factory, 
Philips Industries, Eindhoven, The Netherlands. 


‘Numerals refer to references listed at end of article. 
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lightness or darkness. Chroma notation, or satura- 
tion, indicates the degree of departure from a 
neutral gray of the same value. Thus the notation 
for vista green becomes LOGY 5/3. 

The combinations of colors are chosen to reflect 
those found in nature. The human eye has been 
adapted to green surroundings of vegetable foliage. 
Green is less fatiguing than any other color and 
hence forms the basic color of the system. Green, 
with a restful effect, is used on machinery and 
lower walls in combination with white for ceilings 
in rooms where work requires constant concentra- 
tion. White, of course, provides maximum reflection 
of natural and artificial light. Vista green has proved 
most suitable for machinery to provide the qualities 
desired for best worker efficiency and minimum 
fatigue. 

Generally speaking, it was found that a different 
color applied to moving or operating parts of the 
machinery is not necessary and in many cases 
forced the eyes to accommodate unnecessarily. This 
applies to machine controls as well—unless atten- 
tion colors must be applied. Machinery is usually 
operated not by sight but by feel. If the work must 
be well illuminated, a light background can pro- 
duce glare. To increase visibility it is advisable to 
choose a color which will provide contrast. 

Walls in machine shops, up to eight feet high, 
are colored lichen green. The height is above eye 
level to avoid readjustment of vision. This color 
has the same hue as vista green, but it is lighter 
and less saturated to obtain a receding effect. 

The ceilings of machine shops are painted broken 
white, as well as the walls above eight feet for 
maximum reflection of natural and artificial light. 
There is no reason to give the ceiling rafters and 
overhead cranes any color other than white unless 
other colors are used for attention purposes. Floors 
should be the same color as walls in most cases. 

In factory rooms where work is done more or 
less automatically, it is often advisable to use ma- 
chinery and wall colors which have a more cheerful 
effect than those used where high concentration is 
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INDUSTRIAL COLOR SYSTEM 


EQUIPMENT AND BUILDING COLORS 


CEILING 


Broken White 
N 9.5/0 


A 


Lichen Green Vanity Rose , Ecru Beige Light Gray 
10GY 7.5/2 SYR 7.5/4 2.5Y 7.5/3 N 7.5/0 


Vista Green Ivory Yellow Faience Blue 
10GY 5/3 2.5Y 9/4 


Numerical notations beneath each color are standard Munsell designations. 


—Photos courtesy Pittsburgh Plate Glass Co. 


Proper color selection reduces eye fatigue and im- green on machinery to provide a restful visual back- 
proves efficiency. This photo taken at the Plymouth ground. Workpieces are also easier to see against 
engine plant, Detroit, Mich., illustrates the use of green than against gray. 


| 
t 
WALLS | 
2 
og 
a 
ae 
‘ 


Attention-getting colors applied only to control but- to select proper switch quickly, Green on machinery 
tons avoid unnecessary eye travel and allow operator allows observation of operation without eye fatigue. © 


background at the Plymouth engine plant and bring 
moving equipment. They contrast with the subtle immediate attention. 


ATTENTION COLORS 


SAFETY DANGER INFORMATION OBLIGATION 


Ming Green Signal Red Toboggan Orange Lemon Yellow Egypt Blue True Maroon 
5G 5/8 5R 4/14 2.5YR 6/14 5Y 8/12 7.5PB 4/16 10R 3/6 


Numerical notations beneath each color are standard Munsell designations. 


) 
| VALUE 


involved. Machinery allows a limited choice and 
blue is preferred. 

Again, a color of the right hue, value and satura- 
tion must be used for best results. For walls a 
neutral light gray offsets the intensity of the blue. 
If more brightness is desired, ecru beige is recom- 
mended. A more lively atmosphere will be provided 
by vanity rose. As a machinery color where cleanli- 
ness is a consideration, ivory yellow is used. 


Attention Colors: Attention colors are used to 
draw attention and as such are especially used to 
point out safety equipment, to signal stop, to warn 
for danger, to carry information, to indicate obli- 
gation and to show value. Both color and function 
must be sharply defined and should have general 
acceptance in the widest field of application. 

There is still misunderstanding about choice and 
application of these attention colors which leads to 
a lack of international uniformity. For this reason, 
a systemized color scheme for attention colors has 
been developed and is illustrated with Munsell nota- 
tions and standard color names. This system cor- 
responds with the functional classification of 
American Standard*® ASA Z53.1 with the exception 
of yellow for “Caution.” To avoid confusion these 
strong colors are chosen as divergent, in color con- 
ception as possible. For this same reason there is 
no room for any intermediate color. The contrast 
is each with white, gray or black is excellent. 

Green is accepted as a safety color in color code 
standards of most countries. It is used for locating 
or marking safety areas, devices and equipment 
such as emergency exits, safety showers and first- 
aid equipment. Red is universally accepted as the 
stop color, It is used for locating or marking no 
smoking areas, prohibited passage areas, stop de- 
vices and fire equipment. 

Orange, which is nearest to red in attention is 
used to denote danger. Lemon yellow because of its 
brightening effect is used for marking to improve 
visibility. Among the applications are: Hazards and 
obstacles such as low headroom or moving machin- 
ery; special areas; suggestion boxes; points of 
lubrication and notations and announcements of 
general character. Better visibility of hazards pro- 
duces more effect than caution sermons. 

Aggressive Egypt blue is the obligation color and 
is accepted as such in French, German, Netherlands 
and Swiss standards. Maroon is used to mark con- 
‘ tainers and similar equipment for extra valuable 
material. Mobile equipment such as trucks and 
cranes need not be painted all over with an atten- 
tion color. Many times a color band will suffice. 


Code Colors: For identification purposes code 
colors are used. As the fields of application usually 
are not overlapping, a free choice of colors is per- 
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missible. Nevertheless, it is wise to use readily dis- 
tinguishable standard colors which narrows the 
choice. When white, gray and black are reserved 
for achromatic contrast, not more than seven 
chromatic code colors are left. These are brown, 
red, orange, yellow, green, blue and violet. These 
five colors form the basis for most standard color 
coding systems. Netherlands Standard NEN 3050, 
which is based on an ISO (International Organiza- 
tion for Standardization) recommendation for 
piping systems, suggests eight code colors for 
identifying different materials. The three attention 
colors, red, orange and maroon, are used as sup- 
plementary colors. American Standard* ASA A13.1 
lists only three attention colors for coding in addi- 
tion to red for fire protection equipment. These are 
yellow for dangerous materials, green for safe 
materials and blue for protective materials. Orange 
may be substituted for yellow and achromatic 
colors may be substituted for green. 

The Philips standardized color scheme for code 
colors utilizes the following colors: brown, red, 
orange, yellow, green, blue and violet. 

Many of these colors are the same as those used 
for attention colors. If red and orange are reserved 
for accident and fire prevention, then only five 
colors remain for coding. Hence, the number of 
reliable code colors is limited and they must be 
accurately defined and restricted in use. Applica- 
tions for color coding other than piping systems are 
carbide cutting materials, electronic equipment and 
gaging systems. 

In applying color in factories, it is essential that 
moderation be practiced. Colors which are too 
lively have a tendency to reduce the effectiveness 
of attention and code colors. A factory is built for 
work. Building, machinery and equipment should 
he colored to obtain a restful and cheerful atmos- 
phere with best visibility while at the same time 
maintaining a businesslike appearance. 
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ALUMINUM ENGINE PISTONS made at Ford Motor 
Co.'s Sheffield, Ala., plant move by conveyor 


through an automatic weight checker. The scale 
passes for shipping only pistons which fall within 
a 15-gram weight spread. The rough machined 
pistons are also visually checked before shipment 
to four Ford engine plants for precision machining. 


METAL FOR PISTONS and 66 other engine and 
transmission parts cast at the Ford plant is 
delivered in a molten state in 5000 pound- 
crucibles by truck from the nearby Reynolds 
Metals Co. reduction plant. Eight 65,000- 
pound and two 20,000-pound gas-fired fur- 
naces maintain the metal in the molten state 
until ready for use. 
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APPROXIMATELY SEVEN POUNDS OF ALUMINUM are required for each cycle of a 
piston molding machine. Two pistons are produced at a time with a setting 
period of about one minute. Plant capacity is about 50,000 pistons per day. 


MECHANICAL FINGERS remove 
pistons from a permanent mold 
casting machine. Pistons are 
brought to solidification tem- 
perature by water cooling. The 
wrist pin core is automatically 
pulled out; the mold opens; 
other cores collapse; the un- 
loader removes the castings; 
the cores reassemble; fingers 
bring over metal support struts 
and put them in place; and the 
mold closes. 


FIFTEEN-STATION trunnion 
wheel moves pistons past three 
saws which trim off side gates 
and top riser. Each of four 
machines processes about 1100 
pistons per hour. 


ONS 


CLOSE-TOLERANCE HOLES in large aircraft 
structure are now being broached instead 
of reamed at Boeing Airplane Co. The 
portable equipment consists of a hydrau- 
lic puller and power unit, manufactured 
by Chicago Pneumatic Tool, and the 
broach, a product of Pioneer Broach Co. 
The power unit is an air-driven pump to 
supply hydraulic pressure to the broach 
puller. Tests at Boeing have proved that 
hand broaching has several advantages 
over the hand reaming method formerly 
used. Broached holes are more accurate, 
the finish is better, tool life is longer and 
operator safety is enhanced. Also, broach- 
ing is simpler than reaming and operators 
can be trained much more quickly for 
production work. The change in process 
has demonstrated savings in both time and 
material, Not only is broaching faster, but 
rejections have been cut 90 percent. 


SEGMENTED MASTER GEAR for a large hospital X-ray the 2514-inch diameter Refax cast-iron workpiece 


machine receives an interrupted facing cut during is held in a special counterbalanced clamping fix- 
machining at the Ohio Gear Co., Cleveland, Ohio. ture for 10 separate operations. Machining is done 
Requiring an accuracy of +0.001, —0.000 inch, on a Warner & Swasey 4A turret lathe. 
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SPECIAL 108-INCH marine armature shaft spider 
assembly fabricated of 1035 steel, is made up of six 
individual spider plates welded radially to a cen- 
tral shaft. Machining operations, including both 
shaft step turning and interrupted cuts on the 
welded spiders, are carried out at Hahn Mfg. Co. 


with carbide tooling on a 48-inch Monarch series 90 
Dyna-Shift lathe. In spite of the interrupted cuts, 
surface finish is 63 rms or better. Although there 
is no evidence of pounding or gear lash reversal, 
depth of cut is held to 14 inch to reduce the danger 
of chips flying from the spider plates. 


OLS at work 


MISSILE SECTION undergoing 
simulated condition tests in 
the structural test laboratory 
at Boeing Airplane Co. This 
section is being subjected to 
varying loads at elevated tem- 
peratures. Heat is supplied 
by quartz lamps. The heat 
control system is a closed 
loop. Any error in the planned 
heat pattern is fed back auto- 
matically through computers 
to Ienitron control units 
which introduce correction 
factors. Temperatures to 1800 
F are obtvinable in this setup. 
Soon the range will be ex- 
tended by several hundred 
decrees to simulate re-entry 
temperatures and shock-wave 
temperatures of high-speed 
aircraft and missiles. 
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ARRANGING EQUIPMENT IN A LINE with conveying means between has made a 
significant contribution to a cost reduction program at 1.B.M., Endicott, N. Y. 
Eighteen Natco multispindle machines are connected by a two-rail track. 
Cars arranged to hold various fixtures run on the track, and can be positioned 
under the heads of any of these machines. Production of one part results in 
annual savings of $18,000. 


ACCOUNTING MACHINE BASES are mounted 
on cars with bushing plate attached. The 
bases are machined in lots of 600. Vari- 


ous drilling, reaming, tapping and coun- 
terboring operations are performed on 111 
holes. Production formerly accomplished 
on radial drills has been increased from 
eight or nine per day to 50. 
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mechanizes low-volume production 


By T. W. Black 
Senior Associate Editor 


Full automation is impractical in 
plants where a variety of products are 
manufactured in small quantities. 
Nevertheless, there are many opera- 
tions where a high degree of mechani- 
zation is possible through versatile 
tooling. Westinghouse manufacturing 
engineers studied all operations when 
planning « new plant and successfully 
tooled for lowest-cost production. 


Chen ADVANCED METHODS and providing a highly 
efficient layout to produce a large number of differ- 
ent products were the problems faced by Westing- 
house manufacturing engineers when planning a 
new plant. Located in Bloomington, Ind., the plant 
is intended for the manufacture of large capacitors, 
lightning arrestors, reclosers and oil switches, cut- 
outs, coupling capacitors, line traps, and capacitor 
racks used in the distribution of electrical power. 
Each of these products has different manufacturing 
equipment requirements and several are made in a 
wide range of sizes. 

Some operations in the plant are simple; for 
example, small mechanical components are stamped 
and machined by conventional methods. Other op- 
erations are performed on highly specialized equip- 
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ment and elaborate test apparatus is required to 
insure product reliability. 

While full automation was theoretically desirable, 
limited production volumes for any one item pre- 
cluded extensive automatic operation in most areas 
in the plant. Accordingly, automatic equipment was 
applied where possible and extensive conveyoriza- 
tion was utilized to facilitate the flow of materials. 
parts and assemblies from the receiving area to the 
loading dock. Parts from common feeder lines are 
fed into conveyorized or merry-go-round assembly 
lines and high-activity testing has been automated. 

Plant design was facilitated by construction of a 
scale model, accurate in every detail. The model 
includes all machines, equipment, material handling 
devices and even small figures representing key 
production personnel. In this way, nearly all prob- 
lems of production flow, storage and handling were 
anticipated—and solved—before construction. 


Capacitor Components: Essentially, the ca- 
pacitors produced at Westinghouse consist of “sec- 
tions,” made by winding alternate sheets of alumi- 
num foil and insulating paper. These sections are 
the working part of the capacitor, where electrical 
charges are stored. A number of sections are com- 
pressed, assembled together and sealed in a sheet- 
metal case. The cases are then impregnated with a 
dielectric fluid and tested. From a mechanical point 
of view, the assemblies must be absolutely leakproof 
and the entire assembly must of course, be capable 
of the desired electrical performance. 

Production and testing of the capacitors illustrate 
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how automation, conveyorization and special test 
equipment can be combined to result in efficient, yet 
versatile, production lines. Section winding, for 
example, is accomplished on multiple-mandrel ma- 
chines. Layers of paper and aluminum foil are 
wound together for a specified number of turns, 
then cut off by the operator. The operator also in- 
serts leads between the layers at appropriate points 
during the winding operation. 

It would probably be possible to fully automate 
the winding operation, Westinghouse engineers feel. 
however, that “overautomation” is something to be 
avoided. The initial cost of developing an automa- 
tic machine, perhaps numerically controlled, would 
be high and even with an automatic machine close 
operator attendance would be required. 

As is often the case in the manufacture of elec- 
trical equipment, the winding operation is per- 
formed in an air-conditioned room. From a func- 
tional point of view, the paper should be as dry as 
possible. Excessively dry paper, however, is some- 
what brittle and tears or breaks easily during wind- 
ing and handling. The best humidity levels are de- 
termined by experiment and then are closely con- 
trolled. Thickness of the paper, which is about 0.003 
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Fig. 1. (above) Capacitor cases are formed 
on the tangent bender at right, then seam 
welded while still on the forming mandrel. 
Bases are welded to the case on the welder 
at left, which is equipped with a tracing head. 


Fig. 2. Assembly of capacitor sections. Air 
cylinder compresses a stack of sections, which 
are then banded together and automatically 
transferred to conveyor at right for soldering. 


inch, is also carefully checked. Variations can lea 
to deficient dielectric performance. 

Capacitor cases are fabricated in another area of 
the plant. Sheet metal is first cut to exact size on a 
press brake and the flat blanks are then transferred 
to the forming area, Fig. 1. A Struthers-Wells tan- 
gent bender wraps the blank around a forming die 
or mandrel. The formed case is held securely in 
place and the mandrel and an inert-gas shielded 
welding head descends and is moved along the 
length of the case, seam welding the joint. The op- 
erator merely inserts the blank and starts the cycle; 
all forming and welding is then automatic. 

Dissipation of heat was an annoying, though 
minor, problem when the welder was first installed. 
As the seam weld is made, heat is carried from the 
welding zone by the workpiece material. When the 
head approaches the end of the seam, however, heat 
can escape only in one direction and there is a tend- 
ency for the weld to burn through. An attempt to 
conduct heat from this area through sheets of cop- 
per did not give satisfactory results. The problem is 
being solved by incorporating a device to speed up 
the travel of the welding head as it approaches the 
end of the seam. 

In a second welding operation, the capacitor base 
is assembled to the case. This is also a shielded-are 
weld. The operator inserts the base in the machine. 
positions the case and the two components are raised 
to position under a welding head. The welding head 
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Fig. 3. Leading of capacitors into impregnating 
ovens. Operator rides on a loading car that performs 
all handling operations. 


is guided by a pantograph that follows the contours 
of a template. Operation of the tracing attachment 
is entirely automatic. 

Considerable versatility has been designed into 
the forming and welding machines. Thickness of 
various capacitor designs ranges from seven to ten 
inches. A series of inserts can be attached to or 
removed from the forming mandrel so that differ- 
ent capacitor cases can be formed. Length of the 
seam weld can also be adjusted. The pantograph 


welding machine can be quickly converted also. 
simply by changing templates. 

It should be pointed out that combining the form- 
ing and welding operations on one machine has en- 


abled a considerable saving in tooling and labor 
costs. If the welding operation were performed on 
a separate machine, additional fixtures would be 
required to hold the case in position during welding. 
An additional operator would also be necessary to 
perform the added operation. 


Capacitor Assembly: The first step in assembly 
is to join groups of capacitor sections. After wind- 
ing, the individual sections consist of a loosely 
wrapped roll of paper and aluminum foil. They 
must be compressed flat in order to fit tightly into 
the capacitor case. Flattening is accomplished in a 
four-station assembly machine, Fig. 2. 

At the first assembly station, an operator places 
the capacitor sections and insulation into a fixture. 
The fixture then indexes to a second station where 
additional sections and insulation are added. When 
the stack of sections is indexed to the third station, 
the operator actuates an air cylinder that compresses 
the sections and also applies bands that hold the 
sections together. 

When the air cylinder retracts, the completed ca- 
pacitor assembly is indexed to the fourth station. 
At this point, an air cylinder releases the assembly 
in the fixture. Arms on a pneumatic unloading de- 


Fig. 4. Punched-card-controlled test centers for capacitors. Testing is 
fully automatic and system of roller conveyors eliminates manual handling. 
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Fig. 5. Stevens bright-dipping machine prepares parts for 
plating and also imparts chemical tin finishes when required. 


vice move in, pick up the assembly, then place it on 
a belt conveyor for additional operations. 

An electric timer controls the cycle time for the 
entire sequence of operations. Pneumatic sequence 
timers insure the proper sequence of operations. As 
conditions warrant, the complete cycle or any in- 
dividual movement can be slowed down or speeded 
up. As the assemblies travel along the belt conveyor, 
operators solder groups of connectors together, mak- 
ing each assembly a complete electrical unit. 

The assembly setup is typical of the versatility of 
most production lines in the plant. In times of peak 
production, the output of the four-station assembly 
machine is one per minute, using three operators. 
To keep up with the assembly machine, almost any 
number of operators can work alongside the belt 
conveyor to complete soldering operations. The 
machine itself can be adjusted to accommodate as- 
semblies of different height and can be handled by 
one operator when production requirements are low. 

After the soldering operation, the assemblies are 
electrically tested. The practice of testing compo- 
nent parts and assemblies before they become part 
of the finished product is followed consistently 
throughout the plant. This virtually eliminates the 
need for tearing down a completed capacitor to 
locate a defective component. 


Impregnation: Capacitor sections are conveyed 
into an air-conditioned room where they are in- 
serted into the case and tops are welded onto the 
case, completing the “canning” operation. Follow- 
ing a preheat operation, the capacitors are inserted 


into large ovens, Fig. 3, where air is evacuated and 


the capacitors are impregnated in the dielectric. 

Owing to extensive mechanical handling, loading 
and unloading of the entire battery of impregnating 
ovens is performed by only one operator. This 
mechanical handling was dictated by the weight of 
the capacitors, which ranges from 60 to 120 pounds. 

Prior to loading into the ovens, all capacitors are 
banded to steel trays in groups of five or six. Then 
they are moved onto a roller conveyor. The opera- 
tor drives a loading car that travels in front of the 
furnaces on tracks. To pick up a tray of capacitors, 
a track is extended from the loader, passing under 
the sides of the tray. This track is elevated by a 
hydrauiic mechanism to lift the tray from the con- 
veyor. A motor-driven bar hooks on the tray and 
moves it to any horizontal position. The loading 
car then moves to the selected oven. A hydraulic 
mechanism moves the trays into or out of the ovens. 


Final. Testing: Following an_ industry-wide 
trend, Westinghouse manufacturing engineers have 
incorporated testing facilities as part of the produc- 
tion line, Fig. 4. The Cypak-controlled carousel 
type test center has six test stations, plus load and 
unload stations. As a capacitor is moved auto- 
matically into the first station from a conveyor, a 
punched card is fed into a master reader that pro- 
grams the tests for that particular capacitor design. 
The tests are: capacitance, 60-cycle overpotential, 
d-c overpotential, 23-cycle overpotential, a recheck 
of capacitance and resistance. Once testing is com- 
pleted, the capacitors are automatically shunted onto 
a conveyor for the shipping dock or reject area. 

Punched-card control of testing saves the time 
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Fig. 6. Oil switch assembly turntable. Well-designed fixtures 
and easy access to bins of components result in efficient assembly. 


that would be required for making settings on each 

test instrument for each capacitor design. It has 

also eliminated human error, which often makes the 

test operator the weakest link in otherwise reliable 
testing systems. 


General Processing: Even in a plant making a 
diversity of products, there are always many opera- 
tions where continuous-flow processing is possible. 
Bright dipping operations at Westinghouse, for ex- 
ample, are performed on an automatic Stevens ma- 
chine, Fig. 5. Loading and unloading are the only 
operations required. 

Parts are first immersed in an alkaline soaking 
tank, then dipped in a warm-water tank and rinsed, 
next immersed in a cold-water dip, then bright- 
dipped in nitric and sulfuric acid for periods rang- 
ing from 5 seconds to 114 minutes, depending on 
the material, and then given two cold-water rinses. 

At this point, all parts to be electroplated are 
transferred to plating lines by means of an over- 
head monorail conveyor. Parts receiving a chemical 
tin finish and parts to be bright-dipped without sub- 
sequent plating remain on the plating machine. The 
bright-dipped parts bypass the tin immersion tank 
and go directly to a final hot-water rinse, followed 
by hot-air drying. The planned versatility of the 
plating machine has cut plating-room costs sub- 
stantially. Close timing of cycles, particularly acid 
immersion, has also paid off in quality production. 

Another example of increased efficiency is the 
extensive use of merry-go-round assembly units 
throughout the plant, Fig. 6. These units facilitate 
the distribution of assembly work among several 
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operators and give easy access to the work. Assem- 
bly fixtures are changed as needed without disturb- 
ing the basic setup. 

Westinghouse manufacturing engineers attribute 
much of the success of the new plant to the fact that 
all areas were studied—in miniature—with the aid 
of the scale model during planning. Another con- 
tributing factor has been the selection of engineer- 
ing personnel for key positions in production super- 
vision. Engineers are able to quickly detect and 
correct conditions that may lead to production diffi- 
culties. A third factor has been the close coopera- 
tion between product design engineers and manu- 
facturing engineers. Prototype models of new prod- 
ucts are constructed by manufacturing personnel 
who will later be responsible for their volume pro- 
duction. In this way, potential manufacturing prob- 
lems are recognized early and long-range manufac- 
turing planning can start early. Such long-range 
planning is the key to success in any plant. 


ELECTRONIC BRAIN 
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*selecting 


By H. L. Stewart* 


Logansport Machine Co. 
Logansport, Ind. 


Many tool engineers are responsible for 
specifying hydraulic power systems used 
in production. The author, who has 
many years of experience in applying 
fluid power to machine tools and auto- 
mation equipment, shows how reliability 
and safety can be built into fluid power 
circuits to give optimum performance. 


APPLICATIONS of hydraulic powe 
systems range from simple clamping devices to 
complex automatic machines. The advantages of 
fluid power are its ability to provide a wide range 
of forces and a variety of feeds and speeds. These 
advantages can be accompanied with a high degree 
of reliability if the characteristics and limitations 
of hydraulic equipment are recognized by the system 
planner. 


Operating Pressure: One of the first decisions 
to be made is whether a system should operate at 
low, medium or high pressure. The circuit shown 
in Fig. 1, for instance, is designed to move an object 
18 inches at the rate of 120 ipm, with a force of 
2500 lb. When low-pressure components are used 
for such applications, large-bore cylinders are re- 
quired, as well as bulky valves, piping and power 
units. However, unless compactness is required, a 
low-pressure system may be preferable to a high- 


*Senior member ASTE South Bend chapter. 
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pressure system. Also, components for a_ low- 
pressure system are lower in cost, as shown in the 
accompanying table. 

Internal and external leakage, which cannot be 
tolerated on lifting mechanisms, tool feeds and hold- 
ing devices, are a lesser problem with low-pressure 
systems than with high-pressure systems. Internal 
leakage can be overcome by selecting a cylinder 
that has some type of packing in the piston, such as 
chevron, cup V, or O-ring, rather than metal piston 
rings. External leakage generally appears around 
the piston rod and is caused by wear. Drains are 
often built into cylinder stuffing boxes to carry off 
excess oil. If oil escapes past the rod packing, it will 
not contaminate the product or cause difficulty in 
the work area. 

In low-pressure systems, large-bore cylinders are 
required. This is an advantage when long-stroke 
cylinders are used, since large-diameter piston rods 
can be installed to give better support and help elim- 
inate sag in the piston rod. On long-stroke, small- 
diameter cylinders, it is rather difficult to use rods 
that are larger than standard sizes, particularly if 
any appreciable force is required on the in-stroke. 
Another advantage of large-bore cylinders is that 
the velocity of oil can be reduced by using flow 
controls in conjunction with the cylinder, as is the 
case in the application illustrated in Fig. 1. Oil 
velocity should not exceed 15 fps. 

Generally, there is less internal heating in low- 
pressure systems than there is in high-pressure 
systems. System temperatures should not exceed 
140 F. 


External Conditions: Ambient (plant) temper- 
atures often play an important part in the success 
or failure of hydraulic systems. If ambient temper- 
atures are high or if the equipment is likely to be 
subjected to blasts of hot air from heat-treating 
furnaces or other high temperatures, special pack- 
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ing should be used. Protective devices to keep 
blasts of hot air away from system components 
should be provided, even if high-temperature pack- 
ing is utilized. Nonflammable oils are a necessity 
if fire hazards exist. After-coolers or heat ex- 
changers should also be specified to keep tempera- 
tures of hydraulic fluids within safe operating limits. 

In locations where ambient temperatures may 
drop below the freezing point, thermostatically 
controlled heaters should be specified for oil reser- 
voirs. These heaters should be tied in to the control 
system so that power unit motors cannot start until 
fluids are at operating temperatures. Cold fluids 
cause sluggishness in the system, and may even 
cause pump troubles and valve malfunctions. Ideal- 


ly, of course, fluids are kept at constant temperature. - 


Atmospheric conditions in a plant often have 
adverse effects on hydraulic system components. 
Dust in the air may consist of fine abrasive particles 
from grinding and machining operations or from 
foundry sand. Acid fumes, present in many plants 
where metals are treated, are another hazard to 
component life. Such conditions can be overcome 
or at least alleviated by using suitable components. 
Stainless steel piston rods on cylinders and valve 
stems afford protection against acid fumes. Dust 
problems can be minimized by use of protective 
boots on cylinder piston rods and by selecting 
pilot-operated valves that have no exposed parts. 
Hardened piston rods combat wear caused by dirt. 


Safety: Since the forces generated in hydraulic 
equipment may be extremely high, safety should al- 
ways be kept in mind. If the forces are not properly 
applied at the right time, injury to the operator or 
damage to the machine or workpiece can result. 
Accordingly, fail-safe circuits are applied wherever 
possible. 

The hydraulic press safety circuit shown in Fig. 1 
is designed to provide ample operator protection. It 
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will not function unless both control buttons are 
tripped simultaneously. If, as sometimes happens. 
the operator ties down one control, the press will 
not fully cycle. Both hands must be out of the 
danger zone and on the control buttons in order for 
the press to start its cycle. 

Such controls should be placed so that it is im- 
possible for the operator to contact both controls at 
the same time by placing a stick between them. Also, 
it should not be possible for the operator to operate 
one control button with his hand and the other with 
his knee or some other part of his body. As an ad- 
ditional safety precaution, controls should be placed 
high enough so they cannot be tripped accidentally. 

The circuit is applied to the coining press in Fig. 1 
as follows: The operator loads the workpiece into a 
clamping fixture and actuates the control knobs on 
four-way, two-position spring-offset valves 1 and 2. 
Oil flows into inlet port R and out cylinder port V 
of valve 1, then into port W and out port X, held by 
check valve 3, then to pilot connection H of four- 
way, three-position closed-center valve 4. Oil pres- 
sure shifts the spool of valve 4, directing oil through 
inlet port A to cylinder port B, then into the blind 


Coining cylinder Clamp cylinder 


T Sequence valve 6 


Sequence 
valve 5 Cylinder port 8| [Port C 
HYD} Pilot 


Connection G 


connection 
Inlet port A 
Port W\_jPort W Closed-center valve 4 
MAN 
Port 
Four-way 
valve 2 
Check valve 3 
Cylinder port V|_ |Port S 
Inlet port 
Four~way (PF 
valve | 


Fig. 1. Safety circuit for hydraulic press controls 
clamping of workpiece and press ram movement. 
Unless operator actuates both controls simultaneously, 
the press will not fully cycle. JIC symbols are used. 
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end of the clamp cylinder. The piston moves for- 
ward, securely clamping the workpiece. 

Oil pressure quickly builds up, opening sequence 
valve 5 and flowing to the blind end of the coining 
cylinder. The piston rod advances and the coining 
operation is performed. Both control knobs are 
then released by the operator. Oil is directed from 
port R to port S of valve 1 and into port X and out 
of port N of valve 2. The oil then flows to pilot 
connection G of valve 4, shifting the valve spool 
to the extreme opposite position and directing oil 


from port A to port C. Then the oil flows to the 
rod end of the coining cylinder and the coining tool 
is retracted, 

When the piston is retracted, oil pressure builds 
up, Opening sequence valve 6. Oil flows to the rod 
end of the clamp cylinder, opening the clamp and 
releasing the workpiece. 

If the operator ties down the actuator on value 
1, the machine will go through the first half of the 
cycle, but when he releases the actuator on value 2, 
oil will flow from port W and out of the exhaust 
port of valve 2. Pilot pressure will not build up 
at pilot connection H of valve 4. The spool will 
shift to center position and will not allow oil to be 
directed to the rod end of the coining cylinder. The 
circuit is dead until the actuator on valve | is re- 
leased. 

If the operator ties down the actuator of valve 2, 
the cycle will be only half completed when it stops. 
When the operator releases the actuator of valve | 
with valve 2 tied down, oil flows into port R and 
out of port S of valve 1, into port X and out of 
port W of valve 2, then into port V and out the 
exhaust of valve 1. Pilot pressure will not build up 
at port G of valve 4 and the spool of valve 4 centers 
hy spring pressure, blocking all ports. The valve 
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circuit will not function further until the actuator 
on valve 2 is released. 

If the operator removes either hand from the con- 
trols during the outstroke of the clamp cylinder or 
the downstroke of the coining cylinder, the move- 
ment will stop. If both hands are removed, the cy- 
linders will return to starting position. Many varia- 
tions of this basic safety circuit can be worked out. 

There are a number of ways to introduce safety 
in a hydraulic system in order to protect a machine. 
In the circuit shown in Fig. 2, for example, both 
cylinders must be fully retracted before there is any 
possibility of oil flowing to another part of the 
system. This is accomplished by the use of two 
three-way cam-operated valves connected in series. 
Another way of providing safety is to set the operat- 
ing pressure just high enough to perform an opera- 
tion. If the pressure is exceeded, an unloading valve 
relieves the pressure, thus preventing damage to the 
machine. The same result can be accomplished by 
using pressure switches that will cut off the current 
to the power if a predetermined pressure is exceeded. 
Similarly, pressure switches can cause a solenoid 
valve to unload or shift a four-way valve to reverse 
the flow of oil. Safety features of this nature are 
increasingly important when complex equipment is 
used. 

Hydraulic clamping is often an effective means 
of providing protection to the workpiece, in addition 
to minimizing the operator fatigue associated with 

manual clamping. The control possible with hydrau- 
lic clamps virtually eliminates the possibility of a 
workpiece being clamped too tightly or too loosely. 
Clamping pressure can be varied as required by 
adjusting the relief valve. 


Automation Systems: In machines requiring 
sequential motions, problems such as synchronizing 
the motion of two hydraulic cylinders, operating two 
or more cylinders in sequence, or developing a 
rotary as well as a straight-line motion, all offer a 


challenge. There are a number of approaches, such 


as using two fluid motors or pumps coupled together 
to act as a flow divider, using a flow divider valve, 
or employing two flow control valves. All of these 
methods perform to a certain degree of accuracy. A 
combination of hydraulic and mechanical means. 
however, usually produces more accurate results. 
A typical system is shown in Fig. 3. 

The workpiece moves down a power conveyor to 
point X where limit switch A is momentarily con- 
tacted. This energizes solenoid X of valve | and the 
spool is shifted, allowing inlet pressure to flow to 
cylinder port R of valve 1. Oil pressure flows to 
the blind ends of feed cylinders 2 and 3, which are 
connected by a rack-and-pinion mechanism. Pres- 
sure on the blind ends of the cylinders forces the 
pistons forward. Their motion is synchronized by 
the rack-and-pinion. 
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The workpiece is fed through cutters and is then 
moved onto the conveyor, contacting limit switch B. 
Limit switch B causes solenoid Y of valve 1 and 
solenoid W of valve 4 to be energized, shifting each 
valve spool. In valve 1, the inlet is connected to 
port S and oil flows to the rod end of cylinders 2 
and 3. .In valve 4, the inlet is connected to cylinder 
port Q and oil flows to the blind end of cylinder 5. 

As feed cylinders 2 and 3 retract, a pusher cylin- 
der advances the work-piece onto a gravity con- 
veyor. Traveling down the conveyor, the workpiece 
contacts limit switch C, which energizes solenoid Z 
of valve 4 and the valve spool shifts. This connects 
the inlet to cylinder port P and oil flows to the rod 
end of the pusher cylinder, retracting the rod to 


Cost of High-Pressure and Low-Pressure Systems 


Component 250 psi System 1500 psi System 
Cylinder $149.50 $125.50 
Power unit 289.50 422.25 
Coupling 15.00 22.75 
Gage 18.75 18.75 
Electric motor 146.00 251.00 
Control valve 23.50 33.75 
Elbows 5.04 4.69 
Unions 4.60 3.32 
Pipe 1.43 1.56 
$653.32 $883.57 


NOTE: All costs are taken from published list prices. Low-pressure 
cylinder is 5 x 48; high-pressure cylinder is 2 x 48. Low-pressure 
power unit pumps 10 gpm; high-pressure unit pumps 2 gpm. 


starting position. At this point, limit switch D is 
contacted, causing electric current to flow to limit 
switch A. The purpose of this safety feature is to 
insure that the pusher ram is retracted before cylin- 
ders 2 and 3 advance. 

Complicated circuits are usually a combination 
of several basic circuits. The basic circuit illustrated 
in Fig. 4, for instance, can be made part of a fully 
automatic system. Electric switches are used to 
actuate the control valves. This could also be ac- 
complished with pilot controls if electrical actuation 
were not desired. 

In this circuit, a workpiece rolls down a con- 
veyor and contacts limit switch 7. Solenoid X of 
valve 1 is energized, oil flows to the blind end of 
transfer cylinder 1 and the workpiece is transferred 
to the work station. Here limit switch 2 is momen- 
tarily contacted and solenoid A of valve 2 is ener- 
gized, directing oil to the blind end of work cylinder 
2. The piston descends at a rate set by valve 3. 

At the end of the work stroke, a tail rod on the 
work cylinder contacts limit switch 4, and solenoid B 
of valve 2 is energized. The piston then returns to 
its original position. As the piston returns to the 
top of the stroke, its tail rod contacts limit. switch 


%. solenoid Y of valve | and oil flows to the rod end 
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Cylinder 3 


Limit switch 6 


Cylinder 2 


oe 
Limit switch + $ 
| 
Limit Limit} 
switch switch 
Valve | 


Solenoid Y L Solenoid * sooty alve 3 
Solenoid F Solenoid & 
Lu Valve 2 
\ 


ee 
Valve 4 Limit 
\ switch 
10 


mr Fig. 4. Hydraulic circuit 


t Limit for transferring workpieces 
switch switch in and out of work station 
4 8 is built up from several 


simple circuits. 


LL, Solenoid A 


Solenoid 8 


of transfer cylinder 1. As the rod of this cylinder 
starts to retract, limit switch 9 is momentarily con- 
tacted, energizing solenoid E of valve 4, causing oil 
to flow to the blind end of transfer cylinder 3. A 
bumper on the end of the piston rod of this cylinder 
moves forward, contacting the workpiece and mov- 
ing it onto the conveyor. 


As the cylinder reaches the end of its stroke, limit 


switch 10 is contacted, energizing solenoid F of 
valve 4. Oil flows to the rod end of transfer cylinder 
3 and the piston rod retracts. When the piston rod is 
fully retracted, the bumper contacts limit switch 6, 
which is normally open. This allows current to flow 
to limit switch 7 so that the next cycle can start—a 
safety feature that insures that the piston rod of 
cylinder 3 is fully retracted before cylinder 1 moves 
forward. 

While hydraulic systems of this type appear com- 
plicated at first glance, a little study shows that they 
are made up of simple circuits. This simplicity is 
characteristic of most fluid power systems and, along 
with versatility and reliability, has made such 
systems truly “the muscles of automation.” 


Component Standardization: Top Modern Need 


ryy 

l HE CASE for standardization is compounded by 
a parade of speakers presenting modern facts at 
the annual Standards Engineers Society meeting. 
Consensus seems to warn that the United States 
could become a second rate nation unless its tech- 
nical men and industrial managements raise their 
standards to provide almost 100 percent reliability 
for parts used in today’s complex tools and ap- 
paratus. From the factual evidence presented. 
prime target for standardization should be com- 
ponent manufacture. 

Stating points for economy, H. Thomas Hallo. 
well, Jr., Standard Pressed Steel president, said 
that failure of individual parts in current apparatus 
is costing the country $20-billion a year. To beat 
this problem, it is up to standards men and indus- 
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trial management to up-grade standards. Manu- 
facturers must specify exactly what they need to 
produce reliable equipment and must insist that 
their suppliers provide the reliability they need. 
Considering United States defense, J. Loring 
Woodward, associated with the. Missile Div. of 
Chrysler Corp., insisted that missiles cannot be 
built in any number without full utilization “of 
every trick in the standardization grab-bag.” 
~ Urgency for standardization in this field is 
dramatized by the revelation that even though each 
part in a missile is individually tested and has a 
reliability rating of 98 percent. overall reliability 
is exceptional if it exceeds 50 percent. Blamed for 
this lack of performance is the fact a missile is 
made up of almost 5000 components. 
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Diamond Dressing Tools 


- AID DIAMOND TOOL FABRICATORS, machine tool 
builders and users of diamond tools, a new standard 
for shank dimensions of diamond tools used for 
dressing or truing grinding wheels has been estab- 
lished. Diamond tools requiring special shaped 
diamonds are not specifically covered by this stand- 
ard but these could conform to the standard in many 
applications. Standard dressing tools can be applied 
equally well to offhand wheel dressing operations 
and to automatic wheel dressing attachments for 
machine tools, including those fixtures which me- 
chanically turn the diamond tool during its work 
cycle. 


Nomenclature: The diamond together with the 
shank or shank and head which holds it by contact 
is the “diamond tool.” Words indicating use may 
be inserted such as: “diamond dressing tool” or 
“diamond turning tool.” The fixture by which the 


Extracted from American Standard Diamond Dressing 
Tools (ASA B67.1), published by American Society of 
Tool Engineers, 10700 Puritan Ave., Detroit, Mich. 


diamond tool is held in the machine while in use 
is called the holder. Standard dimensions for 
straight shank and headed shank tools are given in 


TABLES 1 and 2. 


Classifications: Diamond dressing tools may 
contain either natural or shaped diamonds. These 
tools are used for dressing or forming grinding 
wheels and comprise the first major class. They may 
be either single or multiple point. Multiple diamond 
dressing tools fall into three subcategories: 


1. Single layer tools which contain diamonds set on one 
plane 


2. Multiple-layer tools which contain diamonds set in 
several layers with the matrix 


3. Impregnated diamond tools which contain diamonds, 
not set in a pattern throughout the matrix. 


The two remaining major classifications of dia- 
mond tools are diamond boring and turning tools, 
which contain a diamond shaped to a specific form 
for use in boring and turning operations, and mis- 


Flat optional 


Break sharp edge 


Table 1—Straight Shank Tools 


Shank 
Symbol Diam D Tool Length L 
(inches) (inches) 


D1 1/4 1 
D2 3/8 11/4 
D3 7/16 11/2 
D4 1/2 3 
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cellaneous diamond tools. Examples of the latter 4. Diamond pattern: 
are diamond gage and contact points, hardness test- 


P—Single point 
ing tools, engraving tools and glass cutting tools. 


L—Multiple layer 


S—Single layer 
Designation System: For ease of recognition 


and identification, the following system of letters 


and numbers may be used to designate diamond 
tools. 


1—Impregnated 


. Weight of diamonds: Expressed in carats 


Example: 
1. Application: 


Designation: D3 F—P G75 
D—Dressing tool 
T—Turning tool 1. Dressing tool 


Boring tool 


2. Size 3 J 


2. Size: According to this standard; 1, 2, 3, 4, 10, 11 3. Flat specified 


3. Round or flatted shank: 4. Single point 
F—Flat specified 


. % carat diamond 


Flat optional 


Break sharp edge Table 2—Headed Shank Tools 
Shank Diam D_ Length L: Diam engt 
+ 0.000 c 90°-110° (inches) (inches) (inches) (inches) 


D10 1/4 1/2 7/16 1 
——— L, “a Dil 7/16 3/4 5/8 13/8 


Dressing Thread-Grinding Wheels 


I, THE RELATIVELY SIMPLER instances where wheel surfaces to be dressed. 
thread form to be dressed on a wheel is For mechanical reasons and to avoid the 
bounded by straight lines, such as the form necessity for using a diamond point so small 
. of American National, Acme, or modified but- that it would have prohibitively short life, it is 
| tress threads, separate diamond tools are either preferable that separate diamonds be provided 
pivotally or slide mounted so that the several for dressing opposite flanks of the wheel rib. 
tools may traverse the respective surfaces of To avoid chipping of the wheel rib in dressing, 
the wheel. These separate diamond points may it is desirable that the diamond points should 
be moved in a straight line, as by being sup- be in cutting contact only while traversing the 
ported on respective slides, or they may be rib from the apex toward its base and return 
pivotally mounted to traverse accurately the out of contact with the wheel. 


—From the Tool Engineers Handbook 
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Suppliers Directory 


TOOL 


suppliers directory 


Aw at 


Examining suggested format for the proposed Tool 
Engineer’s Suppliers Directory during the Los 
Angeles semiannual meeting are (left to right) ASTE 
President George Goodwin; Standards Committee 
Chairman John Rotchford; and George Hargreaves, 
of Headquarters staff, who is directory editor. 


A NEW 500-PAGE product information guide, tai- 
lored to the needs of tool engineers, production 
executives and other manufacturing specialists with 
specification and purchasing responsibilities, is due 
off the press June 15, 1959. 

Tue Toot Encineer Suppliers Directory Issue 
will be published as a 13th issue of this magazine. 
It will be distributed to all the 39,500 members of 
the ASTE, and will be available at a nominal price 
to other management, production, process, purchas- 
ing and design experts who play key roles in the 
multibillion-dollar metalworking industry. It will be 
brought up to date and published annually. 

Compilation of the directory was prompted by a 
year-long depth study of product information re- 
quirements conducted by A. T. Kearney & Co., na- 
tionally known consultant firm. The survey was 
sponsored by the ASTE National Standards Com- 
mittee, under Chairman John E. Rotchford. Publi- 
cation of the new directory, an outgrowth of the 
study, was approved by the Society Board of Direc- 
tors at the Semiannual Meeting in Los Angeles. 
George Hargreaves of Headquarters is directory 
editor, on the staff of Tue Toot ENGINEER, and 
the project is under the jurisdiction of the National 
Editorial Committee headed by Donald E. Zierk. 

The new directory will enable the user to pin- 
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point in about 30 seconds his handiest source for 
any one of the hundreds of products he deals with. 
It will thus free him from the minutes or hours 
spent heretofore in catalog search, long-distance 
telephoning, telegraphing and letter writing. 

An unusual feature of the publication will be 
a completely cross-indexed, three-part format. It 
will not only give the practicing tool engineer the 
facts on manufacturers and their products, but will 
also provide a service that has never before been 
available on a national scale: the local source of 
that product. 

Each of the three directory sections will be printed 
on different-colored paper for quick identification. 

The first section will be a classified listing of 
products, giving the company names of all makers 
for each product listed. More than 1000 products 
will be covered in an estimated 20,000 listings. 

The second and most distinctive section will be 
an alphabetical roundup of all manufacturers, with 
their addresses and their various sales outlets. Sales 
offices will be coded geographically so that the user 
may tell at a glance whether there is a source for 
a given product in his locality. If not, he may con- 
tact the parent company at the address provided. 

The third section will contain names, addresses 
and phone numbers of all the industrial sales outlets 
that are coded in section two. This section, which 
will combine factory branch offices, manufacturers’ 
agents and stocking distributors, will be arranged 
according to state and city. Within each state, the 
listings will be assigned sequential numbers. 

For example, the Aaron Suply Co. in Akron, Ohio, 
may have the code identification “Ohio-1,” and 
Zuekendorf & Yancey, Inc., in Zanesville, may be 
identified as “Ohio-409.” A tool engineer or buyer 
in Cleveland would soon learn that all distributors 
in his area would have code numbers ranging from 
“Ohio-43” to “Ohio-117,” and could easily pick out 
these local distributors in the manufacturers section 
of the guide. 

An extensive editorial treatment of related sub- 
jects will supplement the listings. 

The Suppliers Directory was devised as a service 
to the ASTE membership, to fill the need for an up- 
to-date, authoritative source book that could be 
thumb-used by the tool buyer either in the front 
office, in the engineering department, or in the shop. 
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1958 nominating committee report 


The Annual Nominating Committee is submitting the following list of 
nominees for the Board of Directors. Committee members sincerely feel these 
men are eminently qualified to guide the Society from the policy level. 

The House of Delegates will elect 14 national directors at the next Annual 
Meeting of the Society, to be held in Milwaukee in April. The retiring 
president is the 15th member of the Board. 

The Nominating Committee used a Basic Qualification Guide to measure 
critically every candidate whose name is listed. Some of the factors that 
were used from this guide include: interest in and enthusiasm for ASTE; 
company and family concurrence in candidate’s time devoted to serving as 
a Board member; balanced geographical representation; independence of 
thought and sound judgment. 

The committee also used a Special Qualifications Guide to select some 
nominees with special attributes that may help solve the long-range problems 
of our Society. Some of the qualifications considered under the Special 
Qualifications Guide were: financial training and experience; experience in 
the educational field; experience in planning; and legal training. 


Respectfully submitted, 
The 1958 Nominating Committee 


board of directors 
idates chosen 


Meeting at the Lake Shore Club in Chicago on Oct. 18, the Annual 
Nominating Committee culminated months of study and record checking 
in the selection of 16 men as nominees for the 1959-60 Board of Directors 
for the ASTE. The committee was chairmanned by H. Dale Long, national 
vice president, and included William Clarke, Irving Buck, Art Thomas and 
Verne Loeppert. 


G. Ben Berlien Philip R. Marsilius 
Irving H. Buck William Moreland 
Wayne Ewing Wilfred Pender 
Bruce Fairgrieve Joseph L. Petz 
Frank F. Ford Frederick Preator 
George A. Goodwin David A. Schrom 
Sam Grasso Francis J. Sehn 

H. Dale Long Charles M. Smillie 
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director candidates chosen 


George A, Goodwin, who will be the retiring ASTE president at the time the new 
Board is chosen, automatically becomes its 15th member as prescribed by the 
Society's Constitution. In his ninth term as a director, Goodwin is works manager 
of Master Electric Co., Dayton, Ohio, division of Reliance Electric & Engineering 
Co, Three times treasurer of ASTE, he was prior to that chairman of the National 
Finance Committee. He is past chairman. of Dayton Chapter #18, of which he was 
a charter member. A registered professional engineer, Goodwin is on the advisory 
committee on tool engineering at Sinclair College. 


Wayne Ewing, first vice president of ASTE and incumbent director, has also held 
the offices of assistant secretary-treasurer, secretary, fourth, third and second vice 
president. He has also been vice chairman of the National Membership Committee. 
He has served the Los Angeles chapter as chairman, second and first vice chairman, 


in tool engineering and tool and diemaking. 


and national delegate for two years. Ewing is president of the Arrowsmith Tool 
& Die Co., Los Angeles, Calif. A member of the Society of Automotive Engineers 
and of both the Southern California.and the National Tool and Die Associations, he 
has been active on county and state committees for the education of apprentices 


H. Dale Long, second vice president and currently in his fourth term as a national 
director, was chairman of this year’s Nominating Committee. He has been a mem- 
ber of that committee before, and has also chairmanned the National Finance 
Committee. Long, president and chairman of the board of Scully-Jones & Co., 
Chicago, has served the ASTE as national treasurer, fourth and third vice president, 
and is past chairman of Chicago chapter. He acted as co-host chairman of the 1952 
Tool Show, at the same time serving as chairman of the House of Delegates. He 
is affiliated with the National Management Association and with the American 
Management Association, serving on the planning council of the latter group's re- 
search and development division. 


William Moreland, at present third vice president of ASTE, has served two terms 
as national director, one term as national secretary, and one term as fourth vice- 
president. A past chairman of Rockford chapter, he is now affiliated with the 
Mansfield, Ohio, chapter and is vice president in charge of manufacturing at F. E. 
Myers & Brothers Co., Ashland, Ohio. He has been both chairman and vice chair- 
man of National Standards Committee, on which he served for ten years. He has 
also been a member of the following committees: name-change, officer nominating, 
progress, and policy coordinating, and as chairman of the annual nominating 
committee for directors. Moreland is a member of the Research Institute of 
America and the American Management Association, and is also associated with 


Ashland’s Chamber of Commerce. 


David A. Schrom, fourth vice president and former secretary of ASTE, is general 
plant superintendent of York Div., Borg-Warner Corp., York, Pa. On the national 
level, Schrom has served as vice chairman of the Public Relations and Technical 
Publications Committees; as a member of the Education Committee and the Na- 
tional Progress Committee; as ex-officio member of the Constitution & By-Laws 
Committee; and as chairman of Project Revisions #9 ASTE Hand Book. He is a 
past chapter chairman, A former naval officer, Schrom is an industrial engineering 
graduate of Penn State and a registered professional engineer in the state of 
Pennsylvania. 
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Philip RK. Marsilius, national treasurer and serving his third term on the Board of 
Directors, is executive vice president of the Producto Machine Co., Bridgeport, Conn. 
President of the National Tool and Die Manufacturers Association, Marsilius was 
formerly tool and die industry advisor to the Metalworking Equipment Div., Nation- 
al Production Authority, Washington. He has served on the National Program 
Committee for three years, one of them as its chairman, and has held several 
chapter offices including the chairmanship of Fairfield County chapter. He is 
active in civic groups. He holds a master’s degree from MIT. 


Charles M. Smillie, president of C. M. Smillie Co., Ferndale, Mich., is presently 


e national secretary and in his fourth year as a national director. A senior member 
. since 1940, he served on the National Membership Committee (1957). In 1952 he 
— helped organize the Professional Engineering Committee, becoming its first chair- 
4 : man and serving on the committee through 1956. Smillie has held the chairman- 
fhe ° ship of the Detroit chapter (1950-51) among other chapter offices, and assisted 
; A in the organization of student chapters. He is past chairman of the Michigan Dis- 
/ trict, National Screw Machine Product Association. Since 1955, he has been chair- 
: /? J man of the State Advisory Council of Scientists and Engineers of the Selective 
/ Service. 

Irving H. Buck, on the Board of Directors since 1955, is president of the Tool 

Supply and Engineering Co., Dallas. He has served three terms on the National 

| Membership Committee and, as area captain, was instrumental in the chartering of 


several new chapters in the Southwest. A charter member of North Texas chapter, 
Buck has held many chapter offices, including the chairmanship for three terms. 
He belongs to the Engineers Club of Dallas, the National Machine Tool Distributors 
Association, and the Chamber of Commerce, and is on the board of the Great 
Southwest Life Insurance Co. He is president of the North Texas Industrial Dis- 
tributors Association. 


Frank F. Ford, who has served on the Board of Directors for one term, is owner 
of Frank F. Ford & Associates, a consultant metallurgical and production engi- 
neering firm in Atlanta, Ga. Active is ASTE in the Atlanta chapter, he served as 
its chairman in 1952. He is a registered professional engineer, belonging to both 
the Georgia and national Society of Professional Engineers. A Yale University 
graduate in metallurgy, Ford has been associate professor of chemical engineer 
ing at Georgia Tech. In addition to affiliation with the Georgia Engineering 
Society and the American Welding Society, he is a member of ASM and has served 
that group as delegate and national nominating committeeman. He was also a 
conferee to the first World Metallurgical Conference in Detroit in 1951. 


Francis J. Sehn, chairman of National Technical Publications Committee for six 
years, has also served on the Annual Nominating Committee and the National 
Standards Committee. He represents ASTE on the Pressed Metal Institute’s Honor 
Award Committee and is a member of the American Standards Association’s B-32 
sectional committee on Sheet Metal and Wire Standards. He is also a member 
of the faculty at Wayne State University. Sehn is owner of The Fran Sehn Co., 
Detroit consulting engineering firm, and also president of Press Automation 
Systems, Inc. He served on machine tool division of the War Production Board 
during World War Il. He is a registered professional engineer and a member of 
the Society of Automotive Engineers and the Engineering Society of Detroit. 
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director candidates chosen 


G. Ben Berlien, serving his third term as a national director, is a partner in the 
Industrial Steel Treating Co., Oakland, Calif. He was on the National Editorial 
Committee for three years, one of them as its chairman, and was a member of the 
National Nominating Committee. A past chairman of Golden Gate chapter, Ber- 
lien is also affiliated with the American Society for Metals. He has lectured widely 
for ASTE and ASM chapters, and has contributed many technical articles to metal- 
working publications. 


Bruce Fairgrieve, vice president of Fairgrieve & Son, Ltd., has served on the 
National Finance and Public Relations Committees for one term each. A member 
of the Toronto chapter, he has served as editorial chairman, treasurer, third, sec- 
ond and first vice chairman, chairman and national delegate. Fairgrieve was 
educated at the Western Technical and Vocational School and Shaw’s Business 
College, both in Toronto. He served his apprenticeship as a tool and diemaker 
and completed the RCAF War Emergency course. 


Wilfred J. Pender, serving his first term as national director, is vice president and 
factory manager of Potter & Johnston Co., Pawtucket, R. I. He is a former mem- 
ber of the National Constitution and By-Laws Committee, and has held many offices 
on the chapter level since joining the ASTE in 1944, including the chapter chair- 
manship of Little Rhody. He rose through the ranks at Potter & Johnson after 
joining the company in 1923. 


Joseph L. Petz, currently serving his third term on the Board of Directors, acts as 
secretary-treasurer of Petz-Emery, Inc., and of the J. L. Petz Co., both of Pleasant 
Valley, N.Y. He spent seven terms on the National Editorial Committee, with 
three terms as chairman of that group. He has served the Mid-Hudson chapter as 
chairmen and in many other capacities. Petz has taught tool design, as an outside 
activity, to IBM apprentices and enrollees in that company’s general education 
evening classes for many years, and is affiliated with the American Society for 
Metals. 


Sam L. Grasso, general manager of Inland Automatic, Inc., is affiliated with 
Nebraska chapter, where he has served as first vice chairman, chairman, delegate 
and chairman. Grasso has held various offices, including those of area lieutenant, 
area captain and vice chairman of the National Membership Committee. He is 
Midwest conference board director, American Society for Quality Control, and is 
a member of the industrial committee of the Omaha Chamber of Commerce. 


Frederick Preator, head of the department of tool engineering at Utah State 
University, Logan, Utah, is a former member and presently consulting member 
of the National Education Committee. A recipient of the ASTE National Educa- 
tion Award, Professor Preator promoted the first tool engineering degree course in 
a university. He was acting chairman in the organization of Salt Lake City chapter 
in 1950, and later served as vice chairman and chairman. A contributor to Tue 
Toot Enarneer, he is a registered professional engineer and a member of various 
engineering societies and fraternities. 
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Anone with his holiday greetings, every qualified 
voting member of ASTE received an invitation 
R.S.V.P. 

It’s an invitation to vote. And to fulfil! the duties 
and privileges of membership, every member has 
the responsibility of casting a “yea” or “nay” on 


the two constitutional amendments proposed on the 
referendum ballot. 

The ballot must be returned within 30 days to the 
Executive Secretary, ASTE Headquarters. For the 
voter’s convenience, a return envelope was enclosed 
with each mail ballot. 


What’s the story behind the vote? And what's 
the member voting on? 

Originally, petitions for three amendments to the 
ASTE Constitution—properly signed by the neces- 
sary number of eligible voting members of the 
Society—were mailed out to the chairmen of all 
chapter C&B committees for their approval or dis- 
approval, as provided in Constitution voting pro- 
cedures. These petitions were forwarded in Novem- 
ber, with the stipulation that votes must be received 
in Headquarters within 30 days. 

Two of the petitions won approval. The third was 
voted out. Approval hinged on a yes vote by a 
majority of the C&B committees in the 151 con- 
cerned chapters. 

The two petitions which were approved by the 
chapter C&B vote are the ones you, as an individual 
member, will now adopt or reject. A majority of 
member votes cast—not a majority of the total 
membership—will decide whether the amendments 
will become Society law. 

Petition No. 1, which was disapproved by the 
chapter C&B committees, would in effect have 
barred from senior and junior membership such 
people as sales engineers who have “acquired a 
tool engineering background through five years of 
actual contact and are qualified to recommend cor- 
rect tools and equipment... .” Persons who would 
have qualified under this provision (Paragraph (d). 
Article IV, Sections 4 and 5) could still qualify 
as an associate member, however, under the pro- 
posed amendment. 

Petition No. 2, which won its committee-vote test 
handily and is on the referendum ballot to the 
membership, changes that part of the Constitution 
(Article X, Sec. 2) which reads “The retiring Pres- 
ident shall automatically become a Director from 
the date of his retirement until the next Annual 
Meeting,” to read: 
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Members Vote on Amendments 


CONSTITUTION 


ARTICLE X — BOARD OF DIRECTORS 

See. 1. The Board of Directors shall consist of fifteen members, fourteen 

of whom shall be elected by the House of Delegates at the Annual Meeting 

of the Soctety Th accordance with the provisions of the BYfrwal 

Sec. 2. The retiring President shall awtematieaty become a Director +oe— 
nest for the lerw 


ne year following his term as elected Pirpetor. 

Sec. 3. No person may become a member of the Board of Directors unigase 
Senior Member and has been in good standing for at 
previous to his clecuwa, 


Sec. 4. Should a vacancy be created in the Board of Directors, the candi- 
date receiving the next highest number of votes at the preceding election of — 
Directors by the House of Delegates shaft the vacancy, 

See, 8 Directors shall take office at the next @udeeeding Semiannual 
Meetin: the case of the retire Hrestdent> and shall hold office 
fOr & period of one year, but are not disqualified as agminges for reelection. 


ARTICLE Xi — DUTIES OF BOARD OF DIRECTORS 

Sec. 1. The Board of Directors shall have complete charge and control of 
the entire property of the Society, and its decision in matters relative to such 
property shall be final. 

Sec. 2. ‘The general management of the affairs of the Society shall be 
within the jurisdiction of the Board of Directors. 

Sec. 3. The Directors of the Society, and each of them, in the management 
of the business affairs and property of the Corporation, and in the selection, 
supervision and contrel of its committees, and of the officers and agents of 
the Society, shall give the attention, and exercise the vigilance, diligence, 
care and skill that prudent men use ‘" =~ similar circumstances. 

be held ~ 


“The retiring President shall become a Director 
for the term of one year following his term as 
elected Director.” 

As it now stands, the phrasing precludes the re- 
tiring president from fully serving his last term as 
an elected director, thereby leaving the Board of 
Directors with only 14 members—instead of the 
normal 15—for the period between the Annual and 
the Semiannual Meetings. The change is intended 
to rectify this. 

Petition No. 3, which won its place on the refer- 
endum ballot by a narrow margin, is intended to 
clarify the distinction between qualifications for 
student membership and qualifications for student 
chapters. It also would make student memberships 
available to qualified students without endorsement 
of the school through a student chapter. 

As proposed in this amendment, Article IV, Sec. 
& of the Constitution would read: 

“A Student Member must be enrolled in a tech- 
nical institute, college, or university, studying tool 
engineering or related engineering, or, in a related 
established apprentice training system offering 
course work equivalent to courses in mechanical 
technology given at the technical institute level. 

“Student membership shall not carry voting 
rights except where the student is a member of a 
Student Chapter with such rights as specified within 
the Student Chapter.” 
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A proud new chairman, Albert H. Payne, receives 
charter of Chapter #154 from ASTE President 


George A. Goodwin during ceremonies at Lexington. 


WAS NO GRASS growing under the feet of 
ASTE’S newest chapter during chartering cere- 
monies Nov. 6 in the heart of the Bluegrass coun- 
try. Lexington Chapter #154 continued to gain 
members all through the dinner and dessert, right 
up to the time President George A. Goodwin pre- 
sented the charter to Chairman Albert H. Payne. 
By then there were 158 on the roster. 

The charter members gathered with their guests 
in a pressurized green and clear plastic bubble 
blown up at Lexington’s suburban Campbell House 
hotel. Furnishing a backdrop, as it were, for the 
launching of the new chapter was a swimming pool 
which no one fell into. 


What, other tool engineers may ask, is in the 
Lexington area except beautiful horses? 

The answer is mostly IBM. As an illustration, 
National Director Joseph L. Petz journeyed down 
from Poughkeepsie, N. Y., just to greet many 
IBM’ers whom he had once known at installations 
in the East. 

Although about 100 of the members came from 
IBM Corp., there was a healthy diversity evident 


in the number who signed up from such firms as 
Square D Co., Versailles Products Co., Archer and 
Smith, Inc., Detroit Harvester, Star Tool and Die 
Co,, Standard Products Co., Sutton Electronics Co., 
Reynolds Tobacco, Lehigh Engineering Associates, 
Industrial Supply Co., Allstates Design and Devel- 
opment Co., Electric Steam Radiator, Kawneer Co., 
Ken-Wel Co., Marathon Products, and so on. 

The chapter set a goal of 200 members by the 
end of the present officers’ tenure next March, and 
hopes to pull in student members from the Univer- 
sity of Kentucky and “lone wolf” representatives of 
many small plants in the area. 

President Goodwin told the charter audience that 
Society members are under a heavy responsibility — 


In the 


Chapter Chartered 
in Bluegrass 


by M. L. Stone 
news editor 


under a “mandate from the public we serve”—to 
help furnish knowhow for progress through tech- 
nological and scientific education. 

Underscoring the theme of education was the 
principal speaker of the evening, a native son 
named Frank G. Dickey, president of the Univer- 
sity of Kentucky. In his talk titled “Let’s Face the 
Facts,” Dr. Dickey declared that the vital problem 
facing U. S. schools is how to educate without 
sacrificing mind to mass, or quality to quantity. 

“Every mind is entitled to its fullest develop- 
ment,” he said. “Any monopoly of truth is even 
more abhorrent than a monopoly of wealth or 
power.” 

With this democratic precept established, Dr. 
Dickey asserted that in his opinion the pendulum 
had swung too far away from the basics toward the 
frills of education, but not nearly so far as many 
would have us believe. Begging Mark Twain’s 
pardon, who said there is nothing so horrible as a 
beautiful myth being murdered by an ugly fact. 


Dr. Frank G. Dickey, president of the University of 
Kentucky, dispels some myths about education in his 
address to the charter meeting of Lexington chapter. 
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National Spotlight 


Dickey listed some myths about modern education 
and destroyed them with facts. 

To the “statistic” that one-third of America’s 
high schools don’t offer chemistry and 40 percent 
don’t offer physics, he conceded the truth of the 
figures but added that 95 percent of all high school 
students in this country are enrolled in schools 
where these subjects are offered. The misleading 
factor in this fable, he said, is that small schools 
with small enrollments make up most of those that 
offer limited curricula. 

Again, it is pointed out that 20 percent of high 
school students take no math beyond algebra. True, 
said Dr. Dickey, but not mentioned are the 40 
percent who do go beyond algebra. 

One fact often overlooked, he added, is that in 
providing education for the many in this country, 
we have also educated an intellectual elite that com- 
pares favorably with the elite—which is the total 
educational product—in European countries. 

He advocated an educational program that would 
increase emphasis on quality and give proper con- 


Society 


War, truly are the basic concepts of the 
Society ? 

What is good and should be retained in our 
future? 

What new dimensions deserve inclusion in our 
goals? 

These soul-searching questions, and many others, 
are being posed to members of the ASTE Board of 
Directors. Their written answers to the questions, 
which comprise a “Long-Range Planning Study 
Guide,” will provide a springboard for further 
deliberations on the Society’s future course during 
a special Board meeting scheduled for Feb. 14 in 
Detroit. 

As set forth in the study guide, the long-range 
look by Society leaders is envisioned as a com- 
prehensive examination of ASTE purposes, mem- 
bership and government. The discussions by the 
directors will cover every present and proposed 
facet of the ASTE, from the articles of incorpora- 
tion down to the regional concept. 

A preface to the guide says in part, “Changes 
have taken place in the world since 1932, our 


founding year. So, too. have changes taken place 
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takes stock of itself 


sideration to superior students, without curtailing 
educational opportunity for all; that would im- 
prove faculty salaries; avoid quarrels about the 
often mythical dangers of federal control; place 
emphasis on education and research in the social 
sciences as well as in the biological and physical 
sciences. 

“It remains that all this talking about the state 
of education is healthy,” he concluded. “It’s a 
function of democracy.” 

Besides Chairman Payne, new chapter officers 
installed were: John C. Balk, first vice chairman; 
Ralph M. Thomas, second vice chairman; Douglas 
B. Tuttle, secretary; and John D. Hartley, treasurer. 

Among guests at the meeting were Carl Darger, 
national membership committee chairman; Marvin 
J. Bunting, staff administrator from Headquarters; 
Howard A. Nelson and A. Bailey Colvin, of Rock- 
ford chapter; Glenn Lovern, Lexington city man- 
ager; Penrose Ecton, president of the Chamber of 
Commerce; and executives from the industries 
represented in the new chapter’s membership. 


within ASTE 
like the world, however, the changes in ASTE have 
at no time been drastic, but the effect has been 


some subtle, some less subtle. Un- 


cumulative. Possibly other changes are now in order 
but, if so, they should be made with caution. . 

“For here the Board of Directors is not dealing 
with surface questions—establishment of a course 
here, erection of a building there, etc. These must 
come later. . . . |The directors] must question 
relentlessly the soundness of the Society... . 

“We must strike to the heart of the matter to see 
if our house is built on rock.” 

Details and tentative format of the study guide, 
which will be used as the agenda for the February 
meeting. were discussed at a special gathering of 
the national officers Nov. 14-16 at Detroit Head- 
quarters. The officers agreed that sections of the 
guide should be sent to the directors, and that their 
written answers to the various questions should be 
reproduced, so that all would have the benefit of 
the total thinking before the debates take place. 

The officers at their meeting also gave the green 
light to plans for the 1959 Leadership Conference 
at the Milwaukee Annual Meeting in April. 


i 
- 
. 
ear 
| 
| 
= 
‘ 
3 
¥ 
3 
. 
ay 
\ 
“4 
101 


Education-by-night 


€ 


| is a matter of staying up nights. So Professor Gould presented certificates of comple- 
declared National Education Committee Chairman tion to a dozen students from Pittsburgh area voca- 
Arthur F. Gould at the Nov. 7 special meeting of tional high schools. Chapter Education Committee 
Pittsburgh chapter. Chairman Vincent P. McLaughlin and Russell L. 

Professor Gould’s audience of 150 tool engineers King, assistant education chairman, handed out per- 

i and students could well agree with his words, for fect attendance certificates to adult registrants. 

’ they were attending the fifth and final session of an Other presentations included a Tool Engineers 

education-by-night seminar that had taken their Handbook to student Francis Patterson of Munhall 
Monday evenings for five weeks running. That High School by First Vice Chairman Raymond J. 
they thought the sacrifice of off-hours was worth- Zale; and a Die Design Handbook to the tool engi- 

\ while is attested by the fact that more than 70 per- neer who traveled the farthest to attend the five- 
cent of the course registrants attended every session. session seminar, Frank Mitch, Sr., of Sharpsville, 
This year’s seminar, fourth in Pittsburgh chap- Pa., 75 miles from Pittsburgh. 

4 ter’s annual education series, was on small cutting McLaughlin, who as education chairman was the 

iy tools. Weekly meetings on drilling, threading, mill- man most instrumental in arranging the seminar. 

, ing and reaming were held at the Carnegie Institute acted as moderator for the panel discussion which 

2 of Technology, and were capped by the summing-up followed the dinner and presentation of awards. He _ 
session in downtown Pittsburgh’s Gateway Plaza. directed 27 prepared questions, plus some others 

Gould, department head of industrial engineering from the floor, to the panel of 11 experts from the 
at Lehigh University, congratulated the chapter on small tools field. The panel was comprised of speak- 
its “tried and proven” programs designed to keep ers who had appeared at the preceding sessions at 
its members abreast of the latest in tool engineering. Carnegie Tech. 

He praised the group’s efforts to tap the accumu- 

: lated knowledge and experience of older men for Fail to Stump the Experts 

¢ the benefit of interested youths in the community. 

A “Education doesn’t terminate upon graduation The consensus was that the audience failed to 
from anything,” he warned the students present. “It “stump the experts.” Questions ranged from the 
goes on and on. You have to stay up nights, espe- general to the very specific. For example, Wayne 
cially in our field, just to keep up with fast-moving Hichcock, research engineer for the Butterfield 
technological progress.” Div., Union Twist Drill Co., was asked, “Is there 

a rule of thumb or formula to tap-drill sizes?” And 
Waldo Russell, tool engineer with Cleveland Twist 
Drill Co., was called on to provide an extemporane- 
ous answer to “Describe drill and tip geometry re- 
quired to drill 0.190-inch hole through half-inch- 
thick copper without burrs.” 
Hichcock answered that there is more than one 
f formula for tap-drill sizes, then gave his own per- 
sonal rule of thumb: nominal OD minus pitch of 
| thread will equal drill size in 75 percent of cases. 
Russell in his turn said that burrs are inherent in 
the material, but that a fast-spiral drill with a flat 
point should put the specified hole in half-inch cop- 
| per without burrs or pushout at bottom. Keenness 


of the drill is vital, he added. 
Other members of the panel included Robert W. 
Pleased with success of windup session in Pittsburgh Breitzig, tool engineer, Cleveland Twist Drill Co.: 


series are (left Ralph Peterson, service engineering department 
tion Chairman Vincent P. McLaughlin; Prof. Arthur 
F. Gould, national education chairman; and Walter —_ Standard Tool Co. A John Gibson, chief 
B. Kiefer, chapter chairman. engineer of Ilinite Div., IHlinois Tool Works; Colin 
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Pittsburgh 


Sharp, director of sales engineering, and Henry A. 
Szostek, tool engineer, both with Brown & Sharpe 
Mfg. Co.; J. S. Ladendorf, American Heller Corp.; 
R. Martell, Jones & Lamson Machine Co.: Stuart 
Edgar, chief engineer, Butterfield Div., Union Twist 
Drill Co.; and Henry Pinkowski, supervising engi- 
neer-cutting design, Illinite Div., Illinois Tool 
Works. 

Previous seminars in the annual series have 
covered carbides, tool steels, and grinding wheels. 
The 1959 seminar will be on metal-stamping and 
forging. 

Average attendance at the meetings this year was 
175, according to Chapter Chairman Walter Kiefer. 
Total chapter membership is around 580. 


Tool Engineer Waldo Russell of Cleveland Twist 
Drill Co., one of 11 experts on panel, expounds on 
pros and cons of spiral-point drill sharpening. 


Where Credit Is Due 


Much of the credit for Pittsburgh chapter’s 
successful educational series this year must go 
to Education Committee Chairman Vince Mc- 
Laughlin, according to Chapter Chairman Walt 
Kiefer. 

“Vince plans a seminar as carefully as a 
tooling program,” Kiefer said. As proof he 
cited McLaughlin’s outline, “Basic Require- 
ments for Fall Educational Series,” part of 
which is digested here: 

1. Organize Committee early in April. 
Minimum committee should consist of 
chairman, assistant chairman, registrar, 
publicity and personnel, arrangements 
(two members), and printing. 

2. With six months’ lead time, the first 
committee meeting should be held to: 
(a) Establish scope of program. 

(b) Select source of lecturers. 

(c) Determine best geographical loca- 
tion and possible facilities available 
for the series. 

(d) Set up, tentatively, the entire pro- 
gram. 
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(e) Determine registration fees for mem- 
bers and nonmembers. 

(f) Establish starting and finishing time 
and days on which lectures are given. 

Appoint a committee secretary to 

take minutes at each meeting. Com- 

mittee reports should be mailed to 
all committee members to keep 
everyone informed of the progress 
whether present at meeting or not. 
3. Education chairman’s duties. 
(a) Send letters inviting lecturers. 

(1) If locally represented, as a mat- 
ter of protocol, deal through the 
local representative. 

(2) Deal directly if necessary. 

That’s just what McLaughlin did — deal 
directly—with all necessary problems in set- 
ting up such a series. He spelled out the duties 
of committee members, and followed through 
on such details as advertising flyers, registra. 
tion blanks, receipts, visual aids, right down 
to the certificates for perfect attendance. 

From such dedication comes education. 
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Mone THAN 300 tool engineers from Illinois and 
neighboring states turned out for the eighth annual 
Illinois Tool Engineering Conference held on the 
Rockford College campus Oct. 31 and Nov. 1. The 
meeting was sponsored by the college, the ASTE 
national education committee represented by Prof. 
Ken Trigger of the University of Illinois, and the 
eight Society chapters in the state (Chicago, Spring- 
field, Peoria, Tri-Cities, Joliet, Decatur, Fox River 
Valley and the host group, Rockford). 

President George A. Goodwin spoke at the second- 
day luncheon, held in the cafeteria of the Barber- 


Session on precision gears hears R. E. 
Borchardt, chief development engineer of 
Barber-Colman, talk on “Hobbing Process.” 
To the right are Edward J. Ball, National 
Broach and Machine Co., and Fred Bohle, 
Iinois Tool Works, speakers at session, 


300 Confer at Rockford 


Discussing program during conference at Rockford College are (left to 
right) H. Dale Long, ASTE vice president; Walter Fraser of National 
Lock Co., cochairman of the conference; ASTE President George A. 
Goodwin; Howard Nelson of Barber-Colman Co., cochairman; and Mar- 
shall Samuelson of Barber-Colman, chairman of Rockford chapter. 


Colman Co. Vice President Dale Long also was 
present. 


Technical sessions on Precision Gears, Operation 
Research, Precision Molding and Mechanics of 
Metal-Cutting, featuring a dozen speakers, drew an 
official registration of 278. There was in addition 
a program for the 50 wives in attendance. 

Theme of the conference was “Tools for Today 
and Tomorrow.” Cochairmen were Howard A. 
Nelson, small tool sales manager, Barber-Colman; 
and Walter Fraser, assistant plant engineer, National 
Lock Co., Rockford past chairman. 


Welcoming registrants to con- 
ference is Vice President Louis 
8S. Gibb of Rockford College. 
President Leland Carlson spoke 
at closing banquet. 


Shown during plant tour of Woodward Governor Co. in 
Rockford are (left to right) Earnest Norman of the host 
firm, Charles Powers of National Lock Co., and Glenn 
Simpson of Precision Screw Thread Co. Many registrants 
also toured the J. L. Clark Co., makers of lithographed 
metal containers, on the evening before the technical sessions, 
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news and views 


3 Chapters Hear ‘Cutting Edge’ Story 


Managing Director C. G. Schelly of 
The DoAll Co., appearing as guest 
speaker at three chapter meetings in 
the Midwest, illustrated and explained 
the history of “The Cutting Edge.” 
Lecturing first at the Rockford gather- 
ing on Oct. 9, next at Peoria on Oct. 24, 
and finally on Nov. 11, at Lansing, 
Schelly secured his audiences’ attention 
with a 43-foot-long sectional display 
panel featuring the evolution of cutting 
edges from stone, to bronze, to steel, to 
carbides, and finally to ceramic. Added 
interest was gained by prehistoric items 
which had been gathered from all parts 
of the world. 

Schelly. in relating the importance of 


the progress made from the crude be- 
ginning to the precision of the present 
day cutting edges, stated, “Without this 
evolution you would not have the suit 
of clothes you are wearing.” 

To encourage questions, examples 
produced by all basic cutting edges 
under proper and adverse conditions 
were displayed for examination and 
consultation following the meetings. 

At Peoria, National Vice President 
H. Dale Long presented the chapter 
certificate of merit award to these past 
chairmen: Carl Homer, E. M. Bertschi, 
R. S. Kolb, W. McWilliams, D. H. 
Brighton, C. B. Hartsog, R. T. Zimmer- 
man, L. H. Johnson and G. Swardenski. 


HARTFORD—President Henry Sharpe, Jr., of the Brown & Sharpe Mfg. Co., shows 
a machine in his plant to Ralph Winspear, of Chapter #7; Wallace Bainton, vice 
president of Brown & Sharpe; and Paul Dillberg, Hartford chapter chairman. One 


hundred ten members toured the plant in Providence, R. I. 
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—E. Russell Carter, Jr. 


Philip R. Freeman 


Philip R. Freeman, 
Golden Gate, Heads 
California Council 


A past chairman of Golden Gate 
chapter has been named to head the 
13-chapter California Council for the 
1958-59 season. 

The new chairman, Philip R. Free- 
man, was unanimously elected at a 
meeting of the council in San Diego on 
Oct. 25. At the same meeting, Tom 
Sweet of San Diego chapter was elected 
secretary-treasurer, and Phil Christof- 
fersen of Riverside chapter was elected 
recording secretary. 

Freeman, active for 11 years in ASTE 
affairs, is also affiliated with the Amer- 
ican Society for Metals, the California 
Metal Trades Association, the American 
Steel Warehouse Association and the 
Oakland Chamber of Commerce. He 
is executive vice president and general 
manager of Coulter Steel and Forge 
Co., Oakland, and is a director for 
Coulter and for the Pacifie Tool and 
Supply Co. A 1941 graduate of Yale 
University, he holds a commission as 
lieutenant-colonel in the U.S. Marine 
Corps Reserve. 

Freeman's predecessor at the helm of 
the California Council was Ray Gariss 
of Long Beach chapter. 

The Council represents 3950 mem- 
bers in the 13 ASTE chapters of the 
state, and constitutes 10 percent of the 
national membership of ASTE. 

G. Kenneth Dunn 


Berlien Speaks at Tucson 


Sixty-two members heard National Di- 
rector Ben Berlien, partner in Industrial 
Steel Treating Co. of Oakland, Calif... 
air his views on “Present-Day Alloys 
and Their Heat Treatment.” 
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ERIE—Chapter Chairman Sam Fiorenzo (center) is flanked by two speakers at the 
Nov. 11 meeting. The Rev. Wilfrid J. Nash, president of Gannon College of Erie, 
said in his speech on “The Russian versus the American System of Education” that 
forcing educated men and women to enter a particular profession in Russia against 
their wishes would be a source of trouble in the future. Annehuub Narkus, an exchange 
student from the Netherlands, gave a short talk on his homeland. —Andrew Plaza 


TWIN CITIES—Among the first to tour the newly dedicated IBM plant at Rochester, 


Minn., were 160 members of Twin Cities chapter. The 570,000-square-foot plant, 
designed by architect Eero Saarinen, has outer walls of glass and aluminum-asbestos 
panels finished in contrasting shades of blue. The visiting tool engineers found a high 
degree of automation, and a work force of 1800 producing 21 models in IBM data- 
processing division. Stan Commer, treasurer of Detroit chapter, was a guest of Twin 
Cities on the tour. —David W. Johnson 


MONTREAL—Recently elected officers are (front row, left to right) Colin Grim- 
stead, chairman; Ted Nashman, immediate past chairman; Ron Gower, secretary; 
(standing) James Dodge, first vice chairman; Frank Winkworth, third vice chairman; 
Sam Fromson, second vice chairman; and George Walker, treasurer. 
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Education and Industry 
Forum Presented 
At San Fernando 


It’s up to ASTE and other technical 
and scientific organizations to deter- 
mine industry’s needs and convey this 
information to the schools so they may 
stress these needs in their curricula. 
Once the specific needs have been de- 
termined, the problem as to who should 
teach the courses, where they should 
be taught, and whether special facilities 
will be necessary still must be sur- 
mounted. However, even with this added 
help, industry should not expect fin- 
ished products of the students once 
they leave school. The schools can only 
supplement what industry teaches, not 
duplicate it. 

So stated the education panel mem- 
bers of the “Industry and Education 
Forum” conducted at a San Fernando 
Valley chapter meeting. Speaking for 
education were John D. Sprinkle, 
teacher of engineering, Long Beach 
Junior College, and engineering con- 
sultant; and Edward M. Thomsen, su- 
perintendent of apprentice education of 
Los Angeles City Schools. 

Representing industry on the panel 
were David Brown, assistant general 
manager of the Bendix Pacific Div., and 
Paul Jones, assistant to the vice presi- 
dent of manufacturing, Radioplane, a 
division of Northrup Aircraft Co. The 
increased importance placed on the 
“budget” in the tooling program and 
the warning to students entering indus- 
try to prepare themselves with a solid 
foundation of practical knowledge were 
the two points considered by Brown and 
Jones. 

Moderator of the discussion was Rob- 
ert E. Lockard, manager of the do- 
mestic trade department for the Los 
Angeles Chamber of Commerce. 
—Art Hunter 


103 Students Join 
Erie Tech Chapter 


The new Student Chapter 21 at Erie 
County Technical Institute, which was 
chartered Sept. 24 with 99 members. 
has now grown to 103 members. 

Vice President David Schrom offici- 
ated at the chartering ceremonies at the 
Buffalo school. Sworn in as new officers 
were Robert Crotzer, chairman; David 
Kozak, vice chairman; Eugene Wanec- 
ski, secretary; and Frank Farkas, treas- 


urer. 

Mayor John F. Kopezynski of North 
Tonawanda, N. Y., ASTE member and 
part owner of the Pivot Punch & Die 
Corp., spoke on “Simplicity and Tangi- 
—H. Guzik 


bles” in engineering. 
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Education-Industry 
Panel at Riverside 
Goes Beyond 3 R's 


Although there were differences of 
opinion as to where the responsibility 
lay. all the speakers at Riverside chap- 
ters education and industry meeting 
agreed that in order to keep up with 
the times the modern shop worker 
stiould be grounded in the fundamen- 
tals of reading, writing and arithmetic 
before he can gain proficiency in more 
specialized fields. But what the worker 
stiould do once he has this background 
was the main concern of the speakers 
from Rohr Aireraft Corp., Hunter 
Douglas Aluminum Corp., Food Ma- 
chinery & Chemical Corp., and Bourns 
Laboratory, who gathered for a panel 
discussion moderated by Les Heustis, 
educational chairman of Chapter #122. 

Those eager for advancement in in- 
dustry and, too, industries eager to 
provide these advancements are making 
use of the full-scale vocational engi- 
neering program which has been estab- 
lished at the Riverside City College in 
extended day These 
classes, which are filled to the limit by 
students either encouraged by or actu- 


school classes. 


ally assigned by industry, are the result 
of a symposium by tool engineers held 
two years ago and of various industry 
school conferences. 

Needless to say. the ASTE has suf- 
fered no loss of prestige among stu- 
dents. industrialists, or educators as 
the result of its initiative in getting this 
whole adult education program under- 
way. Hugh M. Foster 
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MUNCIE—Grouped at the Annual Executive night meeting Nov. 11, are (left to 
right) Cecil E. Chapman of Gary, Ind., national director of ASTE; Robert L. Kessler, 
manager of the Delco-Remy Div., GMC, in Anderson, Ind., who spoke on industry in 
Europe; Carl A. Darger, chairman of the national membership committee and past 
chairman of Muncie chapter, who was toastmaster; and Chapter Chairman Lester F. 


Lotz. Sixty-five members attended the meeting. 


WORCESTER—At a joint meeting of 
the two societies, Frank Slowik (left) 
chairman of the Society of Carbide En- 
gineers, and Daniel W. Hoyt (right), 
chairman of Worcester ASTE chapter, 
talk with the meeting’s guest speaker, 
Edward Kibbitt, manager of Stupakoff 
Div., The Carborundum Co. 
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—John Scheerer 


Ceramics Sized Up 
In Worcester Talk 


“Ceramic tools... are they ready?” 
This question was raised and answered 
by Edward Kibbitt, manager of Stupa- 
koff Div.. The Carborundum Co., La- 
trobe, Pa. The occasion was the joint 
meeting of the Worcester chapter of the 
ASTE along with the Society of Car- 
hide Engineers on Oct. 28. 

“This is a controversial question,” 
said Kibbitt. “that can be answered in 
a summation of results received from 
industrialists who have experimented 
with aluminum oxide cutting tools in 
hoth laboratory and the shop. This in- 
formation, along with that acquired at 
governmental and educational labs, 
composes the picture as it is seen to- 
day.” Kibbitt concluded that ceramies 
on the whole are not ready to take their 
place as the top production cutting tool 
for use in machining of most types of 
materials. However. their long cutting 
life and the faet that they are made of 
nonstrategic material are two factors 
definitely in their favor. he said. 

Robert A, Cusson 


Saginaw Valley 


\t the Nov. 13 meeting. 105 members 
and guests heard David C. Salatin. head 
of the Metals Casting Laboratory, Proe- 
ess Development section, General Mo- 
tors Technical Center, offer an evalu- 
ation of vacuum die casting with a dis- 
cussion on hot chamber and cold cham- 
ber die-casting machines. 

Two hundred members toured the A-C 
Div.. General Motors. on Oct. 30. 
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nical meeting were: Richard Thornton, manager, Indianapolis plant, Fort Motor Co.; 
N. L. Bean, guest speaker; Chapter Chairman Roy Erickson; and Prof. O. D. Lascoe. 


Soviet ‘Incentive’ 
Described by Bean 


Nevin L. Bean, technical assistant to 
the general manager of the Automatic 
Transmission Div., Ford Motor Co., and 
guest speaker at the Nov. 6 meeting of 
Indianapolis chapter, disillusioned 
some of his listeners who had precon- 
ceived notions about the totalitarian 
state in Russia. 

Reporting on his recent tour of the 
Soviet, Bean said the individual Rus- 
sian worker's incentive to do his best 
is heightened by the fact that he is 
allowed only so much material with 
which to work, and that any scrap that 
may result is charged against his pro- 
duction and deducted from his wages. 
Naturally the waste is small and the 
work of exceptional quality. 

Due to the shortage of manpower 
and the obsolete manufacturing meth- 
the Russians are very much 
interested in automation, he said. 
Presently they are engaged in a de- 
velopment program which might enable 
them to surpass the United States in 
ten years. And, as is evidenced in cur- 
rent news stories, the Russians place 
no small amount of importance on edu- 
cation, Engineers are paid almost four 
times as much as factory workers, 
while university instructors receive al- 
most twice that of an engineer’s pay. 
Bean also noted that anyone making an 
outstanding contribution in his field is 
rewarded with a bonus of 5000 rubles 
($1250) per month for life. Bean has 
appeared before 67 other groups since 
his return from Russia. —C. J. Myers 


ods, 


Monadnock 


Lloyd W. Pate, president and part 
owner of CPC Engineering Corp., chose 
“Modern Welding Methods” as the topic 
of his address at the Nov. 18 meeting. 
He stressed methods of design and eco- 
nomical fabrication of steel weldments. 
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Positions Available 


SALES REPRESENTATIVES WANTED 
—Well-established and growing com- 
pany making custom tools from epoxy 
resins, fiberglass and related materials 
needs representation in the following 
states: Western New York, Maine, 
New Hampshire, Vermont, Connecticut, 
Massachusetts, Rhode Island, Virginia, 
Maryland, and North Carolina. Liberal 
commission and exclusive territory 
given to right men. Write: Latrobe 
Plastic Co., 310 Unity St., Latrobe, Pa. 


TOOL RESEARCH ENGINEER—Metal- 
lurgical degree preferred; will consider 
mechanical engineering degree. Ex- 
perience; tool design and analysis in 
production shop including hot and cold 
forging and machining applications. 
Capable of evaluating types of material 
and heat treat for economical tool per- 
formance. Location: Eastern Pennsyl- 
vania. Attractive offer for qualified 
man. Correspondence confidential. 
Write to: Box 134, News Dept., The 
Tool Engineer, 10700 Puritan Ave., 
Detroit 38, Mich. 


MACHINE DESIGNER—Experienced in 
design of punching, shearing, bending, 
heavy press, extrusion of other type of 
heavy sheet metal fabricating and 
forming machinery. Graduate M.E. or 
P. E. license. Should have good know!l- 
edge of stress analysis procedures and 
application of hydraulic systems. Man 
selected will be responsible for devel- 
opment of new designs and redevelop- 
ment and expansion of present line of 
| equipment. Established, first-line com- | 
| pany with attractive potential for capa- 
| ble and imaginative designer. Write to: 

Box 133, News Dept., The Tool En- 
| gineer, 10700 Puritan Ave., Detroit 38, 


Michigan. 


Mansfield 


“Multiple Spindle Drilling and Tap- 
ping Heads” was the subject of a talk 
given at the Nov. 20 meeting by Arthur 
E. Stehle, sales manager for Ettco Tool 
& Mfg. Co. Stehle showed how to cut 
cost in automation by cutting free holes 
and how to have less tap breakage due 
to control torque. 


Charter Member 
E. R. DeLuiz Dies 


A former national director and a 
charter member of the ASTE, Edward 
R. DeLuiz, died recently at the Mich- 
igan Masonic Home and Hospital in 
Alma, Mich. He was 85. 

Known simply as “Luie” to many tool 
engineers in the Detroit area, he gained 
widespread recognition when he in- 
vented the first workable automatic ex- 
pansion valve for use as an evaporator 
control on _ refrigerator equipment. 
Friends said that the simplicity and 
compactness of the valve—which had 
no pockets or holes for sediment to 
lodge in and cause unsteady action or 
sticking—was characteristic of Luie’s 
directness of approach to everything in 
life. 

He was also credited with numerous 
inventions in the automotive field. 

Born in Boston and schooled at 
Massachusetts Technical Institute, De- 
Luiz came to Detroit in 1911 as assistant 
head of the machine designing depart- 
ment at the Ford Motor Co. Highland 
Park plant. In 1918 he went to the Kel- 
vinator Corp. as chief engineer, and in 
1922 transferred to the Copeland Prod- 
ucts Co. in the same capacity. Later 
he joined the Studebaker organization, 
serving as tool engineer in charge of 
Rockne production and tooling. Most 
recently he had been a tool engineer 
with Lincoln-Mercury. 

DeLuiz left his long-time home at 40 
Highland Ave. in Highland Park, 
Mich., to enter the Masonic hospital in 
1956. At that time he transferred his 
ASTE membership from Detroit to 
Saginaw chapter. 

He left no close survivors. 


Obituaries 
Joseph H. Carah, Saginaw Valley, 


director of work standards, Saginaw 
Valley. 

Roy J. Phillippsen, Rochester, tool 
and diemaker, Heintz & Phillippsen. 

Richard Niebusch, past chairman 
of Cincinnati chapter, past member of 
national education committee and, at 
the time of his death, consulting mem- 
ber of the committee. Division manager 
of tooling for The Cincinnati Milling 
Machine Co. 

Charles F. Van Amber, Elmira, 
superintendent of machine shop at 
Cornell University. 

Hendrick E. Haase, Calumet Area, 
development engineer, Capitol Engi- 
neering & Mfg. Corp. 

Gideon Kane, Milwaukee, past 
chairman of Fond du Lac chapter, 
owner of Packer Mfg. Co. 
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INDIANAPOLIS—Among those seated at the speaker’s table during November tech- 
| 
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chips 
and 


chatter 


Keystone 


John Hussey, Jr., assistant sales man- 
ager of American Tool Works, spoke on 
“Putting the Radial Drill to Work” at 
the Nov. 17 meeting. He explained how 
the utilization of radial drills in per- 
forming boring and jig mill operations 
is greatly increased, first by the use of 
universal indexing trunnions with stand- 
ard clamping arrangement for mounting 
four-sided jigs and fixtures; and sec- 
ondly, by use of preset boring bars with 
multiple cutting tools. This method is 
adaptable, according to Hussey, to medi- 
um-sized castings where, after planing 
and milling, all remaining operations 
are completed on radial drill. Consid- 
erable cost savings result from this pro- 
cedure when production requirements 
are such that job-lot quantities of 25 to 
100 are released periodically. 


Mississippi 

“Cutting Oils and Solvents” was the 
subject of a talk given by R. A. Fitch, 
manager of research for Gulf Oil Co., 
at the Nov. 3 meeting. The speaker ex- 
plained the use of cutting oils and fluids 
relative to various machining problems, 
saying that cutting oils are not a basic 
coolant for all jobs, as each workpiece 
of different alloy is a compromise for a 
workable coolant. Geometry of the tool. 
basic machine, and other variables of 
material to be machined determine 
types of coolant to be used. 


Greater Lancaster 


At the Nov. 11 dinner meeting, Rus- 
sell F. Novy, Research Laboratory, 
Lindberg Engineering Co., spoke to 50 
members concerning controlled atmos- 
pheres in the heat treatment of tool 
steels. He emphasized the use of pre- 
pared and controlled atmospheres, ap- 
plied to heat-treating processes, and 
how the adoption of controlled atmos- 
pheres in the furnaces effects superior 
results and quality with marked cost 
savings. 
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MADISON—Chapter Chairman Arvil J. Mergen addresses meeting after members 
traveled by bus from the Wisconsin city to Rockton, Ill., for a technical session spon- 
sored by the Besly-Welles Co. Pictured are (left to right) Don Welles, vice president 
in charge of research of the host company; Fred Kessnich of the Fred Kessnich Co.; 
Mergen; Ray Lindberg, engineering department, University of Wisconsin; and Lloyd 


Heich, superintendent, Gisholt Machine Co. 


Golden Gate 


Dr. Lester E. Reukema, professor of 
electrical engineering, University of 
California, spoke to 105 members and 
guests at the Nov. 19 meeting. His talk. 
“Industrial Application of Atomic En- 
ergy,” was so well received in 1956 that 
he was requested to return and speak on 
“Peace in the Age of Bombs and Mis- 
siles.” 


Little Rhody 


Fifty-four members heard George A. 
Hutson, tool engineer for the Watervliet 
Arsenal Ordnance Corps, speak on the 
background and history of trepanning,. 
and the Watervliet Arsenal’s participa- 
tion in developing tooling and equip- 
ment for applying the method to work- 
pieces impossible to rotate. Slides and 
a model trepanning machine were used 
to illustrate the talk. 


Ann Arbor 


The annual education night was held 
on Nov. 12, with an industrial arts in- 
structor and four students from each of 
14 high and junior high schools from 
surrounding areas as invited guests. 
Each member was also allowed to invite 
a high school age son or daughter. The 
students were selected on the basis of 
scholastic rating and interest. Chapter 
Chairman Ira Montague spoke of the 
need for acquiring practical knowledge 
along with theoretical knowledge when 
training for tool engineering. Chapter 
Education Committee Chairman Julian 
Frederick of the University of Michigan 
endorsed Montague’s words, pointing 
out that many universities and colleges 
have cooperative plans with industry by 
which engineering students can obtain 
the practical knowledge required of a 
tool engineer. 


—John C. Weston 


Paterson 


The sixth anniversary of the charter- 
ing of the chapter was celebrated at the 
Nov. 3 meeting. Sixty-eight members 
heard National Vice President William 
Moreland tell of ASTE plans for a new 
national headquarters and educational 
buildings. A film entitled “A Trip 
Through 10700” was also shown. 


Western Reserve 


“Magnesium Tooling Plate” was the 
subject of a talk given at the Oct. 28 
meeting by K. H. Morrison of the Dow 
Chemical Co. Thirty members viewed 
the interesting applications shown on 
slides while the speaker pointed out the 
advantages of magnesium, especially its 
lightness and ease of machinability. 


NORTHWESTERN PENNSYLVANIA 
—Alfred J. Schutz (right) is shown re- 
ceiving the president’s award emblem 
from Chairman Theodore S. Smeal, at a 
meeting in the American Legion Home 
in St. Marys, Pa. The award was made 
to Al for distinguished service to the 
chapter since its inception three years 
ago, when he helped organize it. He is 
now in his third term as chairman of 
the membership committee. 

—Jack Fields 
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tomorrow’s tool engineers 


WENTWORTH—Karl Nowak pins sym- 
bol of authority, the chairman’s pin, on 
new student chairman, Joseph Woisard. 
Nowak, chairman of the national program 
committee, installed the officers. 


members 


A. D. Gunderson, member of Racine 
chapter, has been promoted to chief 
engineer at the George Gorton Machine 
Co. Gunderson’s new job includes re- 
sponsibilities of product engineering, ex- 
perimental engineering, special machine 
design, tool design and inspection. 


Pratt & Whitney Co.’s New York office 
has announced the promotion of Ken- 
neth H. Connolly, Long Island chapter, 
and William A. Dinger, Northern New 
Jersey, to the positions of sales super- 
visors. Both will supervise cutting tool 
and gage sales—Connolly in the New 
York area and Dinger in the New Jersey 
area, 


Herbert H. Upton, Jackson, Mich., 
and Thomas Hollis, Hartford, were re- 
cently elected vice presidents of the 
Brown & Sharpe Mfg. Co. Upton con- 
tinues in his present capacity as general 
manager of the company’s Hydraulics 
Div. and president of their subsidiary, 
the Double A Products Co. of Manches- 
ter, Mich.; and Hollis will also continue 
as general manager of the Cutting Tool 
Div. and president of another Brown & 
Sharpe subsidiary, the Nelco Tool Co. of 
Manchester, Conn. 


Frank V. Stauffer, Detroit, has been 
reassigned from his managership in De- 
troit to the Cleveland district as manager 
for The Bellows Co.; and F. L. Walters, 
Dayton, field engineer in the Dayton 
area since 1952, was named Detroit dis- 
trict manager for Bellows. 
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Mohawk Valley 


Michael M. Kubick, chief engineer 
for the Allen Mtg. Co., talked on 
“Fastener Threads in Industry Today” 
at the monthly meeting. Al Roepnack, 
general manager of the Chicago Pneu- 
matic Tool Co., headed a large delega- 
tion from his organization which at- 
tended the meeting. Albert V. Payne. 
president of Mohawk Valley Technical 
Institute and a member of the national 
education committee, presented a certifi- 
cate of recognition to Angelo Scarafino, 
winner of one of the ASTE scholarships 
available to the students in technical 
institutes. 


in the 


Buhr Machine Tool Co. of Ann Arbor, 
Mich., has announced the appointment 
of Edward A. Farwig as manager of 
proposals, pricing and orders. Farwig, 
a member of Detroit chapter, will assume 
complete responsibility for coordinating 
customer inquiries, formal quotations 
and order processing. 


Two promotions have been announced 
by Bendix Aviation Corp., Red Bank 
Div. Carl Anderson and Hugo Tomai- 
ni, both members of Monmouth chapter, 
were named assistant factory manager 
and master mechanic respectively. 


R. J. Zale, first vice chairman of Pitts- 
burgh chapter and general sales man- 
ager for Porter’s Vulean-Kidd Steel Div.. 
addressed 150 members of the Milwau- 
kee chapter of American Society for 
Metals on Nov. 18. His talk, entitled 
“Understanding Tool Steels.” dealt with 
the metallurgical aspects of tool steels 
and was followed by a 45-minute ques- 
tion and answer period. 


At the 15th annual convention of the 
National Tool & Die Manufacturers As- 
sociation in Philadelphia, Adolph E. 


‘Berdick, Philadelphia ASTE member, 


was awarded a certificate of meritorious 
service by the U. S. Department of 
Labor. The certificate was presented by 
William F. Patterson, special assistant 
to the Secretary of Labor, for his leader- 
ship and energy in promoting appren- 
ticeship training programs in the Phila- 
delphia area for the past 18 years, 


University of Wichita 


A group meeting was held on Sept. 
18 at the Engineering Library, where 20 
student members heard Arnold White 
of Boeing Airplane Co. and B. M. Al- 
drich, faculty advisor, discuss the advan- 
tages of belonging to the Society. Eight 
members joined the chapter and = ar- 
rangements were made to share pro- 
grams with the Wichita senior chapter. 


California Polytech 


On Novy. 5 at the technical meeting, 
John R. Gibson, product manager for 
Reliance Magnesium Co., discussed the 
use of magnesium tooling plate for jigs 
and fixtures. He presented the tool engi- 
neering classes with several books cover- 
ing the various tooling applications and 
machining of magnesium. 


The Oberg Mfg. Co. has announced 
promotions of several ASTE Pittsburgh 
members. Clyde E. Smith, former chief 
engineer, was named plant manager; 
Edward S. Hilty was promoted from 
sales engineer to sales manager; Carle- 
ton E. Wagner, from assistant chief 
engineer to chief engineer; and Leslie 
T. Wohlin, from engineer to assistant 
chief engineer. 


Swan E. Bergstrom, Cincinnati, has 
been elected president of The Cincinnati 
Milling Machine Co. He has been with 
the firm for 31 years, serving as district 
manager, sales manager, machine tool 
division manager and, since 1956, as ex- 
ecutive vice president. 


Among officers of the National Tool 
& Die Manufacturers Association elected 
during the 15th annual convention in 
Philadelphia were Harold G. Murdock, 
Los Angeles, vice president (vice presi- 
dent of Arrowsmith Tool & Die Corp.) ; 
and John Dewhurst, Hartford, secre- 
tary (president Arrow Tool Co.) 


Wilbur C. Stauble, Hartford chapter, 
has been elected president of Veeder- 
Root, Inc., after 39 years’ service with 
the company. Stauble began as foreman 
of The Root Co. in Bristol, Conn., in 1919 
and moved up to superintendent. When 
the Veeder Mfg. Co. and The Root Co. 
merged in 1929, he became chief engi- 
neer and later was promoted to factory 
manager, vice president and in 1950, ex- 
ecutive vice president. 
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SPECIAL EVENTS 


ASTE 27th Annual Meeting. April 18-22, 1959, Schroeder Hotel, Milwaukee, Wis. 


PLACE 


Benton Harbor-St. Joseph. 
Electro-Voice Inc. 


Calif. State Poly. College. At the 
College. 7:30 pm 

Central Pennsylvania. Harvey’s. 
6:30 pm 

Chicago. Nielsen’s Restaurant. 
8 pm 


Cincinnati. 8 pm. Dinner, 
6:30 pm 
Cleveland. Cleveland Engineering 
and Scientific Center. 6:30 pm 
Dayton. McCall Corp. 7:30 pm. 
Des Moines. Firestone Tire and 
Rubber Co. 6 pm. Dinner, 
7:30 pm (Reservations only) 
Detroit. Engineering Society of De- 
troit, Rackham Bldg. 8 pm 


Elmira. Shepard Niles Co., Mon- 
tour Falls 

Erie. General Electric Community 
Center. 7 pm 


Evansville. TENTATIVE. 6:30 pm 


Golden Gate. Spenger’s Fish 
Grotto. 7 pm 

Hamilton District. Brant Hotel. 
6:30 pm 

Hendrick-Hudson. Panetta’s Res- 
taurant. 7 pm 

Keystone. Castle Restaurant. 


Lansing. Famous Grill—TENTA- 
TIVE. Evening 

Little Rhody. Johnsons Hummocks. 

Long Island. 


Louisville. L & N Y.M.C.A. 
6:30 pm 
Mansfield. Cleckners. 7 pm 


Milwaukee. Elks Club 

Mohawk Valley. M.V.T.I., Hart- 
ford. 7 pm 

Niagara District. 


Northern Massachusetts. Union 
Twist Drill Co. Recreational 
Hall. Dinner, 7; Meeting 8 pm 

Northwestern Pennsylvania. Moose 
Home, Emporium. 6:30 pm 

Peoria. Pere Marquette Hotel 
7 pm 

Philadelphia. 


Pittsburgh. Gateway Plaza 
7:30 pm 


Racine. Dania Hall. 6:30 pm 


Saginaw Valley. High Life Inn 
7 pm 
San Francisco. Elks Club 


Santa Ana Valley. Palms Restau 
rant. 7 pm 

Schuylkill Valley. Berkshire Hotel 
8 pm 

Tucson. The Bagdad Club. 
7:30 pm 

Twin States. Claremont High 
School. 

Worcester. The Hickory House 
Rest. 7 pm 
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CHAPTER MEETINGS 


SPEAKER 


Lioyd J. Oye, 
Rezolin Inc. 
John C. Pangborn, Jr. 


W. C. Knapp, 
Mattison Machine 
Works 


William I. Wilt, 
The Sheffield Corp. 


Representative of Fire- 
stone 


J. A. Mueller, 
The Carborundum Co. 
R. S. Lunger 


Representative of Deni- 
son Engineering Co. 
Don E. Oberg, 
Oberg Mfg. Co. 


Nevin L. Bean, 

Ford Motor Co. 

Representative of 
Storms Corp. 

C. N. Neklutin, 
Universal Match 
Corp. 

D. A. Chubb, 

Abrams Instrument 


A. Brunson, 
Brunson Instrument 
B. R. Better, 
Scully-Jones Co. 
Joseph I. Kanash, 
Reliance Electric and 
Engineering Co. 


C. G. Schelly, 

The DoAll Co. 

Representative of Dow 
Chemical Co. of 
Canada, Ltd. 

Patrick Dunnigan, 
Machinery Electrifi- 
cation Co. 

J. R. Hall, 

Dow Chemical Co. 


Malcolm F. Judkins, 
Firth Sterling Inc. 
C. G. Schelly, 
The DoAll Co 
Werner I. Senger, 
Gisholt Machine Co 


Carlton S. Smith, 
Aerojet-General Corp. 
John Renieke, 
Brown & Sharpe 


Two representative 
Vulcan Tool Co. 
Mr. Meehan, 
B & S Mfg. Co. 
Dr. Julien Toulouse 


Herbert F. Jahn, 
B. Jahn Mfg. Co 
E. E. Hail, 


Universal- Cyclops 


SUBJECT 


Demonstration of Product Lines; 
Explanation of Stereophonic 
Tooling Problems. 


Plastic Tooling Applications for 
General Manufacturing 


Blast and Abrasive Machine Shop 
Cleaning Methods 


Surface Grinding vs. Machining 


Third annual education program, 
father and son night 


Gaging and Measurement— 
What's New? 

Plant visitation and tour 

Engineering Aspects of Tire 
Building. Plant tour of Fire- 
stone. Father and Son night 


How to Get the Most out of Your 
Abrasive Dollar. 

Plant tour 

Oil Hydraulics on the Production 
Line. 

Carbide Dies 

Marchant plant tour 

Automation in Russia 

Closed Die Forgings 

Properties of Basic Mechanisms 
Cams Used in Automatic Ma- 
chines 


Tools for the Design Engineer 


Tool steel panel 
Optical Tooling 


Development of Torque Tools 


A Method of Reasoning for Tool 
Design 


Annual dinner dance 
The Story of the Cutting Edge 


Magnesium Tooling Plate 

Machinery Electrification for La- 
bor Savings 

Magnesium Tooling Plate and 
Treasures of the Sea 

Annual dinner dance 

Machinability 

The Story of the Cutting Edge 

The Nature of Balancing 

Automation—-Jigs and Fixture 
TENTATIVE 

Man at the Edge of Space 

Millions for Missile 


offic er 
Brehme Shimmy Dir 


Election of 


Plunge Grinding to Millionths 


Get the Facts before Setting the 
Specs. ASTE, ASM, ASQC 

Die Design, Steel Selection and 
Heat Treatment 


DAYTON—A joint technical meeting on 
designing and manufacturing of invest- 
ment castings brought together Walter 
Ridd, chairman of the Dayton chapter of 
ASM, and Howard McMillan, past na- 
tional president, ASTE.—Price H. Powell 


Detroiter to Defend 
Humanity of Engineers 


“Are Engineers Human?” L, S. 
(“Tex”) Ragsdale, staff engineer of the 
Ternstedt Div. of General Motors, 
seems to think so. Speaking at the 
Rackham Memorial Building at a meet- 
ing of the Detroit chapter on Jan. 15, 
Ragsdale will have an opportunity to 
defend his theory. And, let it be known 
that this is a matter on which Tex is 
more than qualified to voice his opin- 
ions. 

Hiring and supervising engineers 
since 1942, he has found that good en- 
gineers are human. And in today’s com- 
petition human engineering is just as 
important as technical engineering. 

Studying the universe as well as en- 
gineers is another of Ragsdale’s inter- 
ests. He feels that astronomy offers 
man a pattern of behavior by which he 
can lead a happier and more whole- 
some life. Kenneth R. Jenks 


SAN FRANCISCO—Carl Kaiser, mem- 
ber of the National Education Commit- 
tee, talks to members and guests of 
Golden Gate and San Francisco chapters 
at a joint meeting attended by 200 per- 
sons. Kaiser presented an ASTE scholar- 
ship to student Robert Menzies. Main 
speaker at the session was Carl J. Oxford, 
Jr., director of research, National Twist 
Drill & Tool Co ~—Chester L. Norton 
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Production Men 
ENGINEER 
the Carbide 
in the 
Tools... 
for Best 
on-the-job 


Results 


PRODUCTION MEN KNOW cutting problems better than anyone else. 
That’s why all V-R Carbides are engineered by production men to 
handle thousands of production applications. This fund of cutting 
know-how goes to work for you whenever you use V-R Carbides 
and cutting tools, 


HERE'S THE POINT. You wouldn’t specify 1020 steel for a job 
requiring a nickel-chrome 3140. Similarly, the proper Carbide grade is 
determined by the specific cutting problem. Give us the full details on 
your applications — V-R engineers will work with you to fit th 


e 
right Carbide to the job. LVR | 
COMPLETE LINE OF CARBIDE, CERAMIC AND Send for new Catalog VR-58 [~~ 7" Aa 


TANTUNG® CAST ALLOY CUTTING TOOLS. : for complete details 


Vascoloy-Ramet corporation 


PRIME MANUFACTURERS OF REFRACTORY METALS ENGINEERED FOR THE JOB 


850 Market Street * Waukegan, Illinois 


112 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-112 The Tool Engineer 
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Progress 


POWDER METALLURGY LENDS PRIME ADVANTAGES 


After extensive studies in which vari- 
ous production techniques were com- 
pared, General Electric is utilizing pow- 
der metallurgy parts as important com- 
ponents in both commercial and home 
air conditioner units. In each of the 
experiments, design engineers reported 
powder metallurgy provided cost savings 
plus specific functional and property 
advantages not obtainable for other 
parts. 

At the company’s Appliance Park in 
Louisville, the technique was chosen as 
the best method of producing the cylin- 
der for a rotary. sliding vane pump. This 
was the initial production for this 
particular cylinder. The engineers found 
that a saving of 30 percent in direct 
costs would be achieved through powder 
metallurgy. Conventional techniques of 
casting and machining would have in- 
volved drilling of bolt holes and ma- 
chining of body cavities—the powder 
technique forms these as the part is 
created without special drilling or other 
fixtures. Only light finishing on inside 
surface of cylinder wall, facing flat, 
parallel sides of the piece and broaching 
the vane slot are required. 


Multiple Savings 


A second example of the combination 
of improved performance characteristics 
and cost savings was realized in a high- 
speed hermetic compressor used in G-E’s 
Weathertron heat pump units and in a 
packaged air conditioning unit. A 
powder metallurgy spider acts as a 
guide and “backer” for the discharge 
valve and supports a portion of the 
valve plate assembly, to assure efficient 
functioning of the compressor. Re- 
quirements for the spider include good 
mechanical strength and extremely high 
wear resistance to withstand the scuf- 
fing motion of the hardened steel dis- 
charge valve, which is guided by three 
“feet”. Decision on how to produce 
the part was based in part on the fact 
that cost of the finished powder metal- 
lurgy part would be only 30 percent of 
the cost of a machined. hardened and 
ground forging. while achieving ex- 
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cellent tolerances, finish and mechanical 
properties. 

In its final form, the spider was 
produced by the powder metallurgy 
parts fabricator to conform to SAE 
Type 7 (ASTM B-303, Class B) iron- 
base material with a copper alloy in- 
filtrated into the pressed and sintered 
iron part. Infiltrating a porous sintered 
iron skeleton structure with a copper 
alloy provided the part with higher 
strength and greater hardness values as 
well as uniform density, particularly in 
nonuniform or extremely heavy sections. 
As supplied to G.E., the iron-copper 
spider has these properties: 7.1-7.6 g/cc 
density; 75,000 psi ultimate tensile 
strength; 90,000 psi yield strength in 
compression; 1.0 percent elongation in 
1 in.; and B50-70 Rockwell hardness. 
To achieve the high hardness and 
mechanical properties needed, a con- 
ventional heat treatment is applied by 
G.E.—heating to the austenizing zone, 
and then quench cooling at a rate that 
forms a hardening martensitic struc- 
ture, with a microhardeness of 60-65 R,., 
and a tensile strength of 100,000 to 
150,000 psi. To complete the part, the 
front and back sides are lapped to 
finish thickness. 


TECHNIQUE SPEEDS 
CAM MAKING 


An automatic computer now does 
much of the preparatory engineering 
necessary to generate a finished proto- 
type cam in a technique used by Cam 
Engineering to fabricate cams on a serv- 
ice basis. Only the points on the cam 
surface dictated by the application are 
needed for the process. These include 
follower and hub dimensions plus the 
timing diagram coordinates. The cam 
contour is automatically computed to 
give near optimum dynamic character- 
istics consistent with passage through 
the specified points. The data then are 
fed to a servo controlled machine tool 
which cuts the finished cam. There is 
no manual computation of the table of 
ordinates or fabrication of a master 
cam, 


TAPE HOLDS WORK 
FOR PROBLEM GRINDING 


A stubborn workholding problem of 
grinding brass feed disks at The Heald 
Machine Co. was solved through the use 
of double-sided pressure sensitive tape. 

Parts involved in the job are essential 
components of feed boxes for Heald 
internal grinders and must be ground 
to extreme flatness. Steel strips held the 
brass parts in place since a magnetic 
chuck could not hold them. With these 
problems, production was held to about 
25 parts per hour. 

Solution came from production men 


Disks flow uniformly under the grind- 
ing wheel. Double-sided pressure-sensi- 
tive tape holds the work firmly while 
it receives the absolute flatness desired. 


in the reciprocating grinding depart- 
ment: use double-sided pressure sensi- 
tive tape to hold the parts. Trials proved 
the holding method a success. 

Result of the innovation is simplifi- 
cation of the chucking operation plus a 
reduction of scrap to a negligible point, 
while production increased 300 percent. 
Parallelism is usually off about 0.0003 
in., but in this part, it is not an im- 
portant factor. At Heald, the technique 
has proved so successful that it also is 
used in some cases for grinding carbide 
tools, 
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HOW TO TELL IF 
SONIC ENERGY 
CLEANING FITS INTO 
YOUR PICTURE 


Open-minded to possible ways of improv- 
ing your production operation—and 
your product? Wondering about the 
possibilities of Sonic Energy Cleaning in 
that direction? 


Here are four facts you should know. 


Where applicable (it isn’t always), 
Bendix Sonic Energy Cleaning is the 
proved way to reduce cleaning rejects, to 
lower costs, and to improve product 
performance. 


Bendix pioneered in developing this 
type of cleaning and is today the fore- 
most Sonic Energy organization—with, 
by far, the most system and application 
experience, 


The Bendix Sonic Energy Applica- 
tions Laboratory is unmatched for pro- 
duction experience and specialized 
facilities to provide the most efficient 
answer for cleaning applications that 
can use Sonic Energy to advantage. 


Bendix offers a complete line of Sonic 
Energy Cleaning systems. And, with 
Bendix flexibility, you can quickly and 
positively select the equipment which 
has valid economic justification. 


SEND FOR LATEST, 
MOST AUTHORITATIVE REPORT 
ON SONIC ENERGY CLEANING 


Explains in detail the 
principles and work- 
ings of this process. 
Wustrates, describes and 
analyzes typical results. 
Outlines five-step plan 
to help you determine 
feasibility of Sonic 
Energy Cleaning for 
you. To get your copy, write: PPONEER-CENTRAL 


DIVISION, BENDIX AVIATION CORPORATION, 


2704 HICKORY GROVE ROAD, DAVENPORT, 
IOWA, 


AVIATION CORPORATION 


C SONIC ENERGY CLEANING 
INDICATE A-1-114 


CASTING FAILURES CUT 
BY MOLD CLEANSING METHOD 


Experiments in magnetically remov- 
ing ferrous particles from molding sand 
used in production of bronze and alumi- 
num castings has led to a successful 
cleaning technique that helps prevent 
casting failures. 

At J. A. Weaver Co. in St. Louis, an 
Eriez nonelectric magnetic plate mag- 
net, hinged over a conveyor belt han- 
dling the sand is removing 10 to 15 lb 
per week of iron particles, consisting 
mainly of rust seale, core wire and 
similar harmful bits. which formerly 
have constituted a major cause of cast- 
ing failures, particular of aluminum 
pieces, 

The permanent magnetic plate separa- 
tors function by setting up a constant 
penetrating magnetic field over a 
selected area, automatically seeking out 
and forcibly removing undesirable bits 
of iron. Minimum maintenance consists 
of periodic removal of accumulated iron 
from the magnet’s face plate. 


CORROSION COSTS CUT 
BY MEASURING TECHNIQUE 


Cost of controlling internal corrosion 
in process equipment and pipe lines 
may show a marked drop because of an 
electronic measuring technique being 
field tested by Crest Instrument Co, 

Currently internal corrosion generally 
is controlled by addition of inhibitor 


chemicals to protect metal surfaces 


However, exact amount 
of inhibitor to do the job has been dif- 
ficult to determine. 


against attack, 


Usual method has 
been to measure weight loss of small 
metal coupons after they have been ex- 
posed to corrosive atmosphere for 
several days, weeks or months. Amount 
of inhibitor is varied to find a safe cor- 
rosion level. 

The new technique provides a daily, 
or even an hourly record of corrosion at- 
tuck. Capable of detecting as little as a 
millionth of an ineh of corrosion, the 


method gives process engineers a way 
of judging effect on corrosion almost 
immediately of smal] changes in process 
conditions or inhibitor concentrations. 
Also because of the new technique, plant 
engineers can run rapid comparison 
tests between competitive inhibitors, to 
determine the compound that will 
provide maximum protection at mini- 
mum cost. 

The corrosion measuring method 
utilizes special consisting of 
two elements made from the same type 
of metal used on processing equipment. 
One is exposed to the corrosive environ- 
ment, the other protected by plastic or 
ceramic. As the exposed element cor- 
rodes, its resistance increases. By using 
special instrument which measures the 
resistance ratio of the exposed element 
to the protected element, a direct indi- 
cation of corrosion is obtained. 


“probes” 


SPECIAL PROCESS 
REJUVENATES WORN ROLLS 


Useful life expectancy of rolls is be- 
ing doubled and tripled through a 
method of rehardening and remaking 
worn units at The Tool Steel Gear and 
Pinion Co. of Cincinnati. Savings at 
some specific plants have amounted to 
hundreds of thousands of dollars each 
year. 

Initial step in the method is test of 
the worn rolls by reflectroscope for sur- 
face and subsurface defects. Rolls that 
pass inspection are subject to a heat- 
treating process capable of producing 
uniform hardness to meet specific roll- 
ing conditions. 

Precision grinding and finishing 
equipment is used to finish the rolls 
while continuous checks assure their 
conformance to tolerance requirements. 
When a roll has been worn down to a 
minimum size for a given mill, it is re- 
made into a new roll for a smaller mill. 


A rehardened roll is precision ground 
and finished to required tolerances. 


IN EVERY FIELD, THERE IS ONE 
FOREMOST NAME... IN SONIC 
ENERGY, THAT NAME IS BENDIX . 
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they checked concentricity 


with this Kodak Contour Projector 


What you see above is the moving element used in West- 
inghouse Type 44 electrical recording instruments. 

Exact clearance between this element and the stationary 
elements is essential since these instruments often must 
be used in extreme temperature zones. This, along with 
the accumulation of tolerances in the complete assembly 
means that control of concentricity is vital. 

You could check using surface plate, V-blocks, and 
height gage with clock indicator. 

But Westinghouse checked concentricity with a Kodak 
Contour Projector. They saved time. They saved the cost 


Special Products Sales 


of gages. They had no worries about damaging delicate 
parts because a beam of light exerts no pressure. And 
engineers were able to make corrections before produc- 
tion was started. 

You, too, can be sure about efiective, economical in- 
spection with a Kodak Contour Projector. 

The Model 14-5, shown in use at Westinghouse, is one 
of 6 models. They range from a portable, bench 
type model with 8-inch screen to the big 30-inch 
screen model. 

Get all the facts. Write to: 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
the KODAK CONTOUR PROJECTOR 
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Small toolmaker’s microscope 


485 FIFTH AVENUE, NEW YORK 17, N. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-116 


Newly Designed 
Toolmaker's Microscopes 


WEST GERMANY 


These new large and small toolmaker’s microscopes 
embody the results of the most recent developments. 
They are decided improvements over former instru- 
ments, and offer greater ease, greater rapidity and 
greater reliability of measurement. 


LARGE TOOLMAKER’S MICROSCOPE 


The new Large Toolmaker’s Microscope has a measuring 
range of 3 & 6”, permitting extensive application. Its new 
built-in gauge block displacement device makes it possible 
to quickly move the stage in the longitudinal direction in 
five steps and in the transverse direction by two steps, thus 
eliminating the old-fashioned method of interchanging gauge 
blocks. The engagement and disengagement of this device 
can be carried out quickly by operating a lever. All manipu- 
lations, adjustments and readings are performed from the 
same position in front of the instrument. 

The inclined binocular tube can be tilted and adjusted to 
suit the convenience of the operator. During tilting, the 
image in the eyepiece always remains in focus, The object 
to be tested is seen simultaneously with the cross-line of 
the protractor. The scale of the protractor and templet, 
however, can be projected consecutively into the eyepiece. 

Another novel feature of this instrument is the new built- 
in, beam-splitting device with single or double reversed image 
in complementary colors for line-symmetrical or center- 
symmetrical measurements. 


SMALL TOOLMAKER’S MICROSCOPE 


The new Small Toolmaker’s Microscope has a measuring 
range of 2 x 4”. By means of a built-in gauge block dis- 
placement device, the stage can be displaced quickly in three 
steps longitudinally and in one step transversely. The en- 
gagement and disengagement of this device can be carried 


out quickly by operating a knob. All manipulations are per- 
formed from one position. 


Write for literature 


GUARANTEED 


REPAIR SERVICE 
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Surface Grinding Machine 


The 618 Micromaster is designed for 
rapid production and precise surface 
grinding of small and medium sized 
work with excellent surface finish. 

The machine is available in three 
basic models: with hydraulic and hand 
longitudinal, and hydraulic and hand 
cross feeds; with hydraulic and hand 
longitudinal, and hand cross feeds; and 
with hand longitudinal and hand cross 
feeds. Unit construction permits all 
machines to be assembled to customers 
requirements regarding combinations 
of spindles, spindle drives, locations of 
handwheels, etc. 

This model grinds work to 6 in. 
wide and 18 in. long. Using a full size 


8-in. wheel with vertical adjustment 
handwheel located on the bed, work to 
14 in. high can be accommodated; with 
the handwheel on the upright, maxi- 
mum work height is 12 in. Extra ver- 
tical capacity parts increase these ca- 
pacities to 18 and 16 in. respectively. 

The Orifiex drive to the flanged type 
spindle provides unusually smooth flow 
of power to the grinding wheel, capable 
of utilizing full overload of the l-hp 
spindle drive motor without slippage. 
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A choice of Oriflex or direct motor 
drive spindle is offered. The Oriflex 
drive spindle (with 8-in. wheel) runs 
at 2860 rpm, while the direct motor 
drive spindle (with 7-in. wheel) runs 
at 3450 rpm. 

Micromasters for the spindle unit 
(made up of the wheel spindle, spindle 
slide, and the spindle slide upright) 
are available with the handwheel either 
at hip-level or at eye-level locations. 

The hydraulic longitudinal feed of 
the table gives any rate from 5 to 100 
fpm for the full table travel of 22 in. 
The cross feed provides any rate from 
0.01 to 0.25 in., available at each re- 
versal of the longitudinal travel. A 
cog belt drive to the table provides 
smooth, positive hand travel. 

Lever control permits immediate 
change from selected intermittent cross 
feed to a continuous feed of 10 ipm for 
wheel truing, and vice versa. Another 
position of this lever results in a con- 
tinuous cross feed of 12 fpm and rapid 
positioning of the wheel. 

Brown & Sharpe Mfg. Co., Provi- 
dence 1, R. I. T-1-1 


Taper Correcting 
Attachment 


With the Gage-line taper correcting 
attachment for Cincinnati grinders, it 
is possible to obtain exact alignment of 
the swivel table. The device consists 
of two independent gage heads, one 
mounted on each end of the swivel 
table, and an electronic control unit 
mounted on the bed or some other 
member of the machine. When the 
swivel table is adjusted, the control 
unit electronically translates the signal 
from each gage head to a graduated 
meter reading direct for amount of 
movement and length of workpiece. 
The meter is selective for a high and 
low range totaling 0.020 and 0.002 in. 
respectively. Electrical switches on the 
control unit select the range of work 


length, magnitude of adjustment, and 
the signal from the right or left-hand 
gage head. 

The attachment is applicable to Film- 
atic centerless grinders up to 48 in. 
length, to 4 to 14-inch plain grinders, 
and all sizes of Cincinnati’s universal 
grinders. 

Grinding Machine Div., The Cincin- 
nati Milling Machine Co., Cincinnati 


9, Ohio. T-1-2 


Rivet Driller and Tapper 


This automatic horizontal machine 
for rivet drilling and tapping may be 
used with a hand feed magazine for 
short runs, or with hopper feed for long 
runs. An automatic air-operated cylin- 
der clamps parts for drilling or tapping. 
Production of 500 to 3200 per hour can 
be obtained depending on hole size and 
material. Capacity varies from No. 72 
drill (0.022) to *g in. with spindle 
speeds from 500 to 10,500 rpm. Toler- 
ance on depth is within 0.002 in. 

The equipment permits minimum tool- 
ing for each job. In the illustration 
0.081 in. holes (No. 46 drill) are being 
drilled 14 in. through at the rate of 3000 
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per hour. The only tooling needed was 


the magazine and the insert jaws. 
Change-over time required was less than 
10 minutes. 


Snow Mfg. Co., Bellwood, Ill. T-1-3 


Telescopic Dividing Head 


The Universal spiral-drive telescopic 
type dividing head can be adapted to 
any milling machine. The pendant- 
swivel quadrant allows the gears of the 
dividing head to swing into position 
where they can reach in and contact 
the gears on the lead screw of any mill- 
ing machine, regardless of width of 
table. 

The dividing head can be mounted 
and used on a mill regardless of width 
of coolant well at the end of the table. 

The universal dividing head also can 
be disengaged from the gear train 
bracket or quadrant, and used as a 
plain dividing head. Because the unit 
is telescopic, the head can be taken off 
by simply pulling apart. Both 10 and 
12-in. models are available, right or 
left-hand, with or without direct index- 
ing. 

Greaves Machine Tool Co., Div. of J. 
A. Fay & Egan Co., 2011 Eastern Ave., 
Cincinnati 2, Ohio. T-1-4 


USE READER SERVICE CARD ON PAGE 
139 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Diecutting Press 


high-power, heat-assist, air hy- 
draulic diecutting press cuts rigid plas- 
tics and plasticlike materials efficiently 
and requires no trimming operations. 
The die cutting press uses steel dies, 
utilizes available shop air and does not 
require pumping equipment as acces- 
sories. The press cannot be damaged 
by overloading. 

Operation is safe and fast. All load- 
ing and unloading is performed on the 
shuttle table outside of the press away 
from the ram. Slide positioning of the 
table in the press automatically readies 
the press for the diecutting operation. 
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The air hydraulic, high power, heat as- 
sisted when required, completes the 
trimming or finishing of the production 
piece in one stroke. Clean cut edges 
on all types of plastics are assured due 
to the level cutting action. 

An accurate micrometer stop per- 
mits controlled penetration of the die 
for longer die lite and requires no bed 


finishing. 


A steel plate or vuleanized 
fiber can be used to cut against. 

The press accompanies both sheet 
materials and completed multiple vac- 


uum formed sheets. It cuts multiple 
blister or skin package cards of drawn 
depths up to 12 in. Unlimited heights 
can be obtained for special applica- 
tions. 

Model D-2436 press has a floor area 
(excluding shuttle tracks) of 35 by 46 
in. and a cutting area of 24 by 36 in. 
Model D-3050 press has a floor area 
(excluding shuttle tracks) of 40 by 60 
in. and a cutting area of 30 by 50 in. 

Tronomatic Machine Mfg. Corp., 
1881 Park Ave., New York 35, N. Y. 

T-1-5 


Continuous Milling Fixture 


Small metal and plastic parts can be 
accurately milled at speeds of 1500 to 
3000 parts per hour with the continu- 
ous moving automatic holding unit 


called Automatic Milled Parts. The 
holding unit is self powered by a mo- 
tor and gear reducing unit driving a 
matched set of 24 clamping jaws be- 
neath the milling cutter. 

Parts are either hand inserted or 


automatically hopper fed into the 


clamping jaws. The fixture clamps and 
accurately carries the parts beneath 
the milling cutter; the parts are milled 
and the clamping pressure is released. 
Parts are then ejected from the jaws 
and the cycle is repeated. The self- 
contained drive and automatic accurate 
alignment allows use of unskilled labor 
for insertion of parts. 

Siebugh Industries Ine., Danbury 
Industrial Park, Danbury, Conn. 


T-1-6 


Air Jigs 

A line of jigs is available in four 
types with a large range of sizes. The 
“OA” type shown has two rises to ac- 
commodate a large variety of parts. Two 
types are made to clamp downward by 
lowering the top plate which is raised 
or lowered by the plunger movement 
and two styles clamp the part upward 
to the top plate which is stationary. The 
compact jigs operate with minimum 
noise, exhaust being muffled by a silenc- 
er. Speed of the plunger movement can 


be controlled by two adjusting valves. 
Seal guards are installed on the plunger 
to prevent chips and dirt from entering 
any moving part. All moving parts are 
automatically lubricated. 

All of the jigs “float.” Loading and 
unloading is unobstructed on all models. 

Made by The Cleveland Universal Jig 
Co., Dept. TE, 13404 St. Clair Ave.. 
Cleveland 10, Ohio. T-1-7 


Cold-Heading Machine 


The Omega “00” cold-heading ma- 
chine permits quick and accurate cold 
heading of miniature parts. Electrical 
contacts, rivets, pins and similar parts 
as small as 0.012 in. diameter x 0.016 
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in. long can be produced. It is a stand- 
ard solid die, double-stroke heading ma- 
chine which will cut to length, head and 
form between 80 and 120 pieces per 
minute, all to extremely close toler- 
ances. The machine will accommodate 
maximum wire diameter of 0.070 in. 
with most alloys, and up to 0.120 in. 
with soft aluminum. Part lengths may 
range from 0.016 to 0.400 in. 
Hollowing of rivets as well as heading 
may be performed in one operation. 
Depth of the hole, depending on the 


f material being used, is equal to 3 times 
ts the wire diameter in aluminum and 114 
times in copper or brass. 
" The Robert E. Morris Co., 5004 
Farmington Ave., West Hartford, Conn. 
T-1-8 
Disk Grinder 
" A double horizontal spindle disk 
‘i grinder, called the DH4, incorporates 
pushbutton operation, accuracy to 
nF tenths, three-step abrasive change, au- 
3 tomatic dressing and sizing, central- 
lized “one-shot” lubrication, and built- 
iF in dials, indicators and gages. 


For sensitive feed control, the spindle 
sleeves are removed from the motor 


and other mechanisms are cradled in 
the heads. They are moved by the 
feed screw, sliding on replaceable lu- 
bricated ways with clearance adjust- 
ment provided, Precise disk and head 
adjustment is maintained constantly. 

Besly-Welles Corp., 120 Dearborn 
Ave., So. Beloit, Il. T-1-9 


Multipurpose Machine 


The 80 horizontal boring, 
drilling and milling machines with 8 or 
10-in. diameter spindles afford vertical 
headstock travel in excess of 20 ft. The 
four basic models, with main drive mo- 
tors up to 100 hp, include floor type. 
floor type with underarm, floor type 
with cross-sliding column and_ planer 
Model 880-FUAR (il- 
floor type with an under- 
arm, has an &-in. 


Series 


type machines. 
lustrated), 


diameter spindle, 
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17 ft 
headstock travel and 20 ft column travel. 


84-in. spindle underarm travel, 


The line can utilize programmed 
controls including template _ tracer, 
either punched paper or magnetic tape 
numerical positioning, and numerical 
contouring. Construction of these ma- 
chines utilizes an extra-heavy, specially 
reinforced, three-way welded steel col- 
umn to provide rigidity necessary for 
precision work with headstock travel 
over 20 ft. The machine headstock and 
column base are also of precision weld- 


ment construction, 

A swinging pendant station for re- 
mote control provides preselection of 
all speeds and feeds and selection, en- 
gagement and clamping of all moving 
units. Pushbutton positioning of all 
units is also included in the pendant 
control, A portable station controlling 
all spindle functions is provided for 
use where size of the workpiece might 
inhibit the use of the swinging pendant. 

The underarm for the 80 Series is a 
16-in. square steel weldment with a 


LOCATION 


with SPEEDGRIP 
expanding locators 


Gain accuracy —Save time-—- 
Avoid errors in loading or un- 
loading work from fixtures! 
Speedgrip expanding locators are 
guaranteed to repeat fixture loca- 


tion within .0004”. Nationally 
known customers find Speedgrip 
locators indispensable for holding 
required tolerances! Assures eas- 
ier loading and unloading of work. 


No. 0 Speedgrip Locator with 
cam lever actuation. With 
corresponding bushings, this 
locator will accommodate 
bores from 1/2” to 3/4” dia. 


No. 2 Locator with hand knob 

actuation. With expansible 
bushings, this locator can be 
used for bores from 1” to 2” dia. 


FREE! 


Write for Bulletin 
| No. 27 for full 
| description and 
technical details. 


This No. 5 locator can be supplied for either wrench or 
draw bar actuation. Has precision ground pilot on under side 
of flange for mounting to fixture. With expansible bushings, 
this locator can accommodate bores ranging in size from 5” 
to 11° dia. Locators, with various means of actuation 

can accommodate bores, ranging from 3/8” to 11”. 


Some Open Territory +* Dealer Inquiries Invited 


SPEEDGRIP CHUCK 


Division of ERNEST, HOLDEMAN & COLLET, 2d 
Elkhart, Indiana 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-119 
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. antifriction spindle support, continu- 


v ous-feed facing head, shaping attach- 
ith ment or a 62-in. diameter faceplate 
drive. 


‘mal An electronic readout system pro- 
vides measurement of machine motions 
at the pendant station. Direct-reading 
odometer type dials are mounted in the 
pendant station. Measurements of the 
headstock or column position are read 
in digital figures to within 0.001 in. 
through a servo system which trans- 
lates all movements up, down, forward 
or backward from a given reference 
point. This reference point can be 
changed at will to orient the machine 
to the workpiece at any position in its 
full length of travel. These measuring 
units are also available for spindle and 
underarm in-and-out travel. 

There are infinitely adjustable vari- 
able control with direct reading meters 
for all speeds and feeds. The spindle 
drive motor, as well as the individual 
feed motors for the headstock and 
column have a 4:1 adjustable speed 
range, providing infinitely adjustable 
speeds between 2 and 500 rpm and in- 
finitely adjustable feeds between 0.5 
and 120 ipm. 

Giddings & Lewis Machine Tool Co., 
Fond du Lac, Wis. T-1-10 
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total travel of 84 in. It extends the 
working range of the machine by car- 
rying such available accessories as a 
90 deg angular milling attachment, 


COMPARATOR 


The 3 purpose instrument with unlimited application 
in your inspection department 


Use as Dial Indicator graduated to read in .0001”. 
Use as Bore Gage covering a range of .200” thru 
5:090”" and regding in .0001”. 

Use as Dial Test Indicator graduated in .0005”. 


The No. 99 incorporates a high quality dial indicator ote with all the 
necessary gage heads and extensions. It may be used directly at your machines 
or clam to your fixtures. Furnished in handsome plush-lined case. 


Dial Test Indicator Set No. 98, a modification of the No. 99, is especially 
designed for applications where measurements must be taken in deep holes, 
slots, etc. Write for detailed brochure. 


<> WRITE FoR ILLUSTRATED LITERATURE. 
ALINA CORPORATION 


122 East Second Street, Mineola, Long Island, New York 
Alina Corporation, 853 East 8 Mile Road, Detroit 20, Michigan 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-120 


Adjustable Countersink 


Burr-free, chatterless performance in 
metal or plastic materials is provided 
by the Madison-Marwa adjustable 
countersink. Sharpening is done by 
using a straight cylindrical grind simi- 
lar to the process involved in grinding 
a lathe center. There are no relief or 
clearance angles. 

The HSS tool is of solid, one-piece 
construction with a slot cut back from 
the tip of the cone forming two cutting 


edges. Different clearance angles are 
easily developed by tightening a screw 
compressing the two sides. 

Because the surface back of each 
cutting edge is a straight circular 
grind, it provides a constant bearing 
during the cutting operation. It can- 
not dig in or cause chatter, even when 
work is hand fed. 

Ten sizes are available from stock 
ranging from %4 to 2 in. diameter. 
Stock angles are 60, 82 and 90 deg. 
Special sizes and angles are supplied 
on request. 

Madison-Relco Tool Co., Providence, 
T-1-11 


USE READER SERVICE CARD ON PAGE 
139 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Lever Operated Valve 


A lever operated “Slim Line” valve, 
1 in. thick by 3 in. wide, can be mounted 
easily when space is extremely limited. 
They are suited for air, oil or water 


service; with pressures to 125 psi and 
temperatures to 150 F. They are avail- 
able tapped for either 4% or 14 in. pipe 
connection. The valves are furnished in 
3-way and 4-way actions, manually 
operated both directions, or spring re- 
turn. 

Valve chambers are formed with 
metal spacers held rigidly in metal to 
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metal end abutment. Spacers support 
and position the “O”-rings which form 
the valve chambers. The “O”-ring seals 
can be removed and replaced easily. 

The valves can be manifolded togeth- 
er quickly without requiring any spe- 
cial parts. Side of the housing of each 
valve is counterbored 134 in. in diameter 
and 0.055 in. deep; trepanned for an 
“O”-ring; and provided with four 
through holes, permitting the valves to 
be manifolded together in any of four 
90 deg angle positions. Eight valves can 
be operated simultaneously from a sin- 
gle air supply, or up to sixteen valves 
simultaneously from two air supply 
lines. 


Hunt Valve Co., Salem, Ohio. T-1-12 


Copy Milling Head 


Available to fit any milling machine 
or slow table-speed planer, the Path-O- 
Mill copy milling head has the actuating 
cylinder incorporated in the quill hous- 
ing and the actuating piston as an inte- 
gral part of the quill. 

As a result, acting and reacting forces 
are coaxial. All of the reacting force is 


transmitted to the cutter for improved 
sensitivity. Force of the vertical tool 
load and the reacting force are always 
in equilibrium so there is no lag and a 
minimum of duplicating error. 

Lightweight and compact design 
keeps inertia of the moving parts in the 
transfer system to a minimum. Integral 
design of the hydraulic cylinder and the 
quill housing assures pressure lubri- 
cated movement of the quill because it 
floats in oil. Constant pressurized oil- 
film between the housing and the quill 
prevents backlash and maintains a con- 
stant friction coefficient. The heavy-duty 
quill has a stroke of 4 in. The spindle 
has over 2 hp output. 

The head can be driven by a standard 
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Westbury type 8 speed drive or can be 
supplied optionally with an oil-injection 
lubricated hydraulic, infinitely-adjust- 
able transmission. With the hydraulic 
unit, speeds are from 40 to 3000 rpm. 
The tracer arm is fully adjustable and 
swings out for maxium table coverage. 
Precise alignment of the tracer and 
quill is maintained by a heavy precision 
slide which is machined on the side of 
the quill housing. The tracer valve is 
micrometer adjustable vertically or op- 
tionally in three dimensions. An auto- 
matic brake also is standard equipment. 
Quill of the Path-O-Mill can be posi- 
tively locked and used as an ordinary 
quill type milling head. The taper in the 
spindle is standard and receives all 
normal chucks and accessories. 
Pathex (Canada) Ltd. of Toronto, 
Ont., and Buffalo, N. Y. T-1-13 
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Finishing Machine 

The Lorco vibrator will descale, de- 
burr, do fine finishing, burnish or im- 
part color and luster on metals, alloys 
or plastics, from extremely coarse to 
very fine work. Every cubic inch of 
load in the vibrator is in continuous 
work motion. Either amplitude or fre- 
quency of vibration or both can be 
varied for the specific application. 

The vibrator is made in 20-hp and 
30-hp ratings (capacities 12.70 and 
17.50 cu ft). A timing-belt drive as- 
sures positive drive; there is no slip- 
page, even under the heavy starting 
load, and the belt maintains its speed 
accurately at all times. 

The main drive has a one-to-one pul- 
ley ratio. The timing belt is 60-in. pitch 
length by 3 in. wide. The timing-belt 
drives on the vibrator have minimum 
wear since they do not depend upon 
friction for the transmission of power. 

Lord Chemical Corp., York, Pa. 

T-1-14 


Threading Machines 

Two bolt threading machines are 
equipped with rotary tangential die 
heads with high-speed steel tangential 


threading chasers. The No. 791-AT 
“Rapiduction” (illustrated) has a ca- 
pacity covering all sizes of bolts or rods 
from 4 to 114 in. and pipe or nipples 
from 4% to 114 in. Machine No. 792-AT 
threads, bolts or rods for 14 to 2 in. and 
pipe or nipples from 1% to 2 in. The ma- 
chines are identical except for their ca- 
pacities and spindle speeds. 

The semiautomatic die head is equip- 
ped with a tripping and resetting device 
which can be set to trip the die head 


Now available in 182 
standard sizes to meet 
your exact requirements 


hardened high speed steel 
DRILL BLANKS 


These versatile, low-cost drill blanks are made of top 
quality, uniformly hardened high speed steel preci- 
sion ground to exacting tolerances to meet the 
requirements of countless applications. Ideal for use 
as dowels, punches, knockout pins, gages, and 
rollers. Readily adaptable to form a wide variety of 
end cutting tools, too. And they're offered now in 
182 standard stock sizes and in sets as shown. 


Call your local Ace Drill Distributor today! 


NEW CATALOG covers the entire line of Ace 
“Ground-from-the-Solid” High Speed Steel 
and Carbide Drills, Reamers, Drill Blanks 
and Special Drills. Send for it today! 


ORIGINATORS OF 'GROUND-FROM-THE-SOLID” DRILLS 
INDICATE A-1-121 
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automatically when the thread has 
reached desired length and reset it to 
the same size for duplicate threads. 

The tripping and resetting device 
operates with the movement of the vise 
carriage. The vice which grips the work 
while it is being threaded is of the open 
type which makes for greater ease and 
speed of insertion and removal of stock. 

Timken tapered, roller bearings are 
used for the spindle mountings while the 
worm drive shaft is mounted in ball 
bearings for long wear and extreme ac- 
euracy. 

Drive motor is 3 hp, 1800 rpm with a 
four-speed transmission to provide spin- 
dle speeds of 64-112-181-317 rpm in the 
No. 791-AT machine and 37-65-105-184 


in the No, 792-AT machine. The motor 
control consists of a magnetic starter 
and pushbutton station, 

The drive from motor to transmission 
is through double V-belts with Gilmer 
timing belt from transmission to head- 
stock. 

\ speed chart, mounted on the head- 
stock cover, permits selection of correct 
speed for the size to be threaded. The 
gear shift lever is moved to the corre- 
sponding speed shown beside the lever. 

The Oster Mfg. Co., Wickliffe, Ohio. 

T-1-15 


Centers 


A combination of types of driving 
center and live center, which provides 
an effective method of holding material 
between centers for turning and grind- 
ing, includes the Hydro-Mechanical 
driving center and the Compensator 
live center with built-in pressure gage. 

Made with hydraulically controlled 
driving pins, the driving center per- 
mits a 100 percent effective grip of pins 
on material and will balance surface 
irregularities up to 14 in. Center point 
of the driving center is spring-loaded 
122 


independent of the hydraulic system to 
provide accurate concentricity. Inter- 
changeable driving pins in eight differ- 
ent sizes permit clamping material 
from 1 to 10 in. in diameter with a 
single driving center. 

The spring-loaded Compensator live 
center has a built-in pressure gage to 
provide constant visual indication of 
the exact amount of axial load on the 
center, This prevents overloading as it 
compensates for heat expansion and 
axial thrust of the driving center. 

R. B. Tool Co., Inc.. 17 Roff Ave., 
Palisades Park, N. J. T-1-16 


Lathe 


This precision lathe, with a 15 in. 
swing, 114 in. spindle capacity, is de- 
signed to combine capacity and power 
of a geared head with flexibility of a 
belt driven lathe. The headstock is com- 
pletely enclosed with all gears running 
in a bath of oil. It is heavily cross-ribbed 
and has a center section wall for maxi- 
mum strength and bearing support. De- 
sign of the headstock permits backgears 
to be engaged or disengaged. A lever 
on the headstock engages or disengages 
backgears. 

The spindle is used only for work- 
holding. The input pulley rides free of 
the spindle and transmits power through 
a positive lock clutch. There is a 11% in. 
hole through the spindle, and the spin- 
dle nose is threaded 234 x 8 tpi. 

The double walled one-piece apron 
runs in oil. Two independent clutches 


are provided to engage power longitu- 
dinal and power cross feeds, and a built- 
in safety interlock prevents engaging 
half nuts when in power feed. The quick 
change gear box has 60 different threads 
and feeds and incorporates a built-in 
lead screw reverse lever that can be 
shifted while the lathe is running. 
Sheldon Machine Co., Inc., 4258 N. 
Knox Ave., Chicago 41, Il. T-1-17 


Micrometer 


The Matrix Stick Micrometer pro- 
vides for accurate measurements up to 
40 ft. The set comprises a micrometer 
head reading in 0.001 in. increments, 
a l-in. spherical-end piece and addi- 
tional pieces ranging in size from 1 to 
24 in. Sets range from 3 in. to 2 ft 
capacity, to 6 in. to 40 ft capacity. 
Stellite tipped anvils assure continued 
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accuracy for the micrometer head and 
spherical head pieces. A special swivel- 
ing screw permits various sections to 
be joined so that mating faces meet 
precisely. Each piece is accurately 
lapped for length and is constructed 
with an air gap between the steel tube 
and cover tube that provides insulation 
against temperature changes. 

Engis Equipment Co., exclusive dis- 
tributors, 431 S. Dearborn St., Chicago 
5, Ill. T-1-18 


Metal Analyser 


Rapid chemical identification and 
analysis by direct, visual spectrochemi- 
cal means is possible through use of 
the Fuess metal spectroscope. It may 
be used to sort alloy types of steel, 
cast iron, brass, nickel, aluminum, mag- 
nesium, etc., as well as to check analyti- 
cal specifications of finished products. 
Various production control problems can 
be handled directly at the most con- 
venient location in the plant. 

Less than 60 seconds are required 
for a qualitative determination. Using 
a photometer attachment, a quantita- 
tive analysis, with an accuracy of 7 to 
10 percent of the concentration of the 
element, can be completed in a matter 
of minutes. 

Sales Promotion Dept., Applied Re- 
search Laboratories. Inc.. P. O. Box 


1710, Glendale 5, Calif. T-1-19 


Engraver 


Available with air-cylinder attach- 
ment for high-speed drilling of printed 
circuits, heavy-duty Model D-2 engraver 
provides ratios from 2:1 to infinity. Up 
to 100 holes per minute can be drilled 
by unskilled operators. A pantograph 
principle permits guiding the stylus 
over the master template to whatever 
diameters are to be reproduced, thus 
holes can be drilled without changing 
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tate positioning adjustments when set- 
ting up the machine for automatic 
operation with tape. Five adjustable 
tool stops are operated at the circular 
scales. Constant cut provides automatic 
speed changes at different diameters on 
facing large sections. 

Optional equipment includes con- 
stant cutting speed, thread cutting, 
tracer control, and a discrete position- 
ing, tape-control system. The tape con- 
trol system provides complete flexibility 
for setup and permits making tool wear 
compensating adjustments through the 
control console without altering the 
master tape. 

tools. Foot switch power control fa- Standard machine, equipped with a 
cilitates rapid production, while con- 50-hp motor, has 32 table speeds in a 
trols, regulating valve and air filter 
provide dependable pneumatic action 
for up-and-down control of spindle. The 
air attachment in no way interferes with 
the normal use of the pantograph for 
engraving. 

Green Instrument Co., 385 Putnam 


Ave., Cambridge, Mass. T-1-20 
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Vertical Turret Lathe | HT) 


A 52-in. all-electric vertical turret 


lathe requires one-third less floor space ri ites , PORT CONTOUR 


than conventional machines of the same 


rated capacity. Design permits use of ts CUTTERS a 
rigid close-coupled tooling needed for : I 
high-speed machining with carbides . A.N.D. 10050 
and ceramics. 

All 32 speeds in two ranges are ob- 
tained from a coaxial, planetary trans- 
mission which fits into a small space 
in the housing. 

All four planetary gear sets have a 
common axis. Gear combinations are ¢ 
linked through the control circuit by PORT CONTOUR CUTTERS 
energizing different series of electric 
clutches, permitting the gears to be in WITH 
constant mesh, PRECISION GROUND FORMED RELIEF 

Electric power transmission control 
provides ability to change speeds while ; INSURE 


the table is in motion and the tool is in 


the cut; and simplified control whether : @ LONGER LIFE e FINER FINISHES 
pushbutton or automatic using a tape gn? e ARE EASILY RESHARPENED 


system. 
Controls for the table, rail heads, and H.5.S. AVAILABLE FROM STOCK 
side head are concentrated in control 
centers nearest to the cutting tools and sd 
machine elements being operated. Each _ Other types of form ground port contour cutters are made by. s 
of the controls is made even more func- _ Eclipse in both H.$.S. and T.C.T. for special machining operations, 
4 


tional by new design concepts result- 
ing from the further use of electric 


brakes and clutches in the feed and a WRITE FOR PORT CONTOUR FOLDER 


traverse gearing. £ 

Microdials on the feedboxes permit ak 4 
reading head movement in both direc- NTERBORE COMPANY 
tions to 0.001 in. and are graduated for 
full linear tool positioning, and facili- 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-123 
January 1959 


— 
e =~ 
yr 
A 
123 
t,t 


low range from 5 to 67 rpm and high 
range from 20 to 272 rpm. Twenty-two 
independent feed rates are provided 
for each head, ranging from 0.0007 to 
0.576 ipr in geometric progression, 
Kaukauna Div., Giddings & Lewis 
Machine Tool Co., Kaukauna, Wis. 
T-1-21 
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Dial System 
for Automatic Lathes 


A preselector machine management 
system incorporated in Model Q lathes 
enables operators to dial setup changes. 
The system is particularly suitable on 
short-run operations. Both rough and 
finish passes are integrally controlled 
permitting automatic sequencing from 
“rough” to “finish” passes without need 
for removing workpiece from between 
centers. Both the Seneca Models AQ 


AOP&P-1200 
Push-and-Pull Air-Operated Clamp 


WRITE TODAY FOR 
COMPLETE INFORMATION 


INTRODUCING... 
3 NEW 
KNU-VISE CLAMPS 


Push the handle! Pull the handle! 
It makes no difference—the new 
Knu-Vise clamps by Lapeer give 
you uniform clamping of parts. That's 
real performance! Look at these 
features— 


90° handle motion produces lock of 
plunger for push or pull without re- 
setting of handle. Handle is revers- 
ible. Plunger guided by two widely 
separated, hardened steel bushings 
for accuracy in motion and minimum 
wear. Built-in deflection provides 
uniformly tight clamping of parts 
with normal variation in thickness. 
Swivel base model provides 90° 
total change in direction of plunger 
motion. The air (or oil) operated 
model, AOP&P-1200, produces 
approximately 412 times the clamp- 
ing force with 85 p.s.i. than the cyl- 
inder would alone. Failure of air (or 
oil) pressure does not permit reverse 
motion of plunger, thus not affecting 
clamping force. 


All parts easily replaceable. 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


LAPEER MANUFACTURING CO. | 


3053 DAVISON ROAD 
LAPEER, MICHIGAN 
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WESTERN DIV.: ‘PECK and LEWIS CORPORATION 
4436 Long Beach Ave., Los Angeles 58, Calif., ADams 3-7146 


CANNES DIV.: HIGGINSON EQUIP. SALES LTD. 
1131 Petti 


it Road, Burlington, Ontario 


and LQ are available with the dial and 
tracer system. 

Carriage travel and diameter of cuts 
for each pass with the tracer carriage 
are controlled by manually set dials 
mounted on the machine. Machine will 
sequence automatically through as many 
as nine roughing and semifinish passes 
before proceeding automatically to the 


ee 


finish cut. Only one template manu- 
factured to the finished dimension of the 
workpiece is required. 

The tracing mechanism consists of a 
stylus, electric amplifier, mechanical 
power amplifier for positioning cross 
slide, and a master template. For long- 
run operations, a multiple tool type car- 
riage may be installed on the rear bed 
ways and surplus stock removed with a 
multiple tool setup. Longitudinal car- 
riage movements are dial controlled and 
the cross slide movement is cam con- 
trolled. The final finish pass is always 
made with the tracer carriage. 

Seneca Falls Machine Co., 
Falls, N. Y. 


Seneca 


T-1-22 


Feed Line for Coils 


A “Pushbutton” feed line for coils 
up to 40,000 lb provides direct feed into 
blanking, piercing, forming and _pro- 
gressive die operations. 

The all electric power Lift Loader 
handles coils with an outside diameter 
up to 72 in. Because of its compact de- 
sign there is no need for a pit. It can 
be loaded at any time without inter- 
ferring with production. The loader is 
mounted on rails, permitting lateral 
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Hand Push-and-Pull Clamp & 
P&PSB-1200 
Hand Push-and-Pull Swivel-Base Clamp 
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Singer Sewing Machines, 
143W, are 
ustry for over stitch. 
binding awnings, 


shoe linings, 
des and 


ing lace, applique, 
Gg stars, etc. 


at SINGER... 


four operations with one 


Before Singer acquired these OK two-step piloted reaming and facing tools, downtime ran high. After 
408 DATA 300 pieces, tools were out for grinding. Now they get 750 pieces before grinding, an increase of 150 per cent. 
One man works two spindles, producing 50 units per hour without pushing and maintains tolerances 
Operating tee plus and minus .001”. Workpiece is a sand molded grey iron casting, not the easiest material to machine, 
145 rpm This is one of dozens and dozens of high speed steel and carbide bladed multiple- 
eee diameter tools OK has made for Singer. OK tool designing and engineering service is free and it’s 
013 feet per revolution fast. If you have a tooling problem, why not talk to us about it. Just send us a blueprint, 
Depth of cut... sample or picture with information as to the material, quantities, machines and horsepower avail- 
facing, 3/32" able. In a week you will receive a print for approval and in another two weeks the 
actual tool will be making chips fly. 


FREE — 52 page book of Blueprints of actual multiple-diameter tools designed for combination milling, 
boring, counterboring, facing and chamfering with one stroke or pass. 


The OK Tool Company, Incorporated © 800 Elm Street, Milford, New Hampshire 


modern milling cutters 
fe modern milling machines 


multi-diam tools « reamers « boring heads ¢ form cutters 
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movement. The coil is elevated to ob- 
tain proper core alignment, and then 
transferred laterally onto the expander 
arms of the centering reel. Complete 
movement of the coil, both lateral and 
vertical, is by electrical power-push- 
button controlled. 

Expander arms handle inside coil 
diameters from 18 to 30 in. in diameter 
without the need of adaptors, shims or 
other loose pieces. 

Sesco, Inc., 8881 Central Ave., Detroit 
4, Mich. T-1-23 


Turret Lathe 


Fast, accurate machining of small 
parts is possible with this No. 625 
small turret lathe. Rapid indexing con- 
trol enables the operator to return the 
turret to the starting position, regard- 
less of the number of operations per- 
formed, simply by lowering the control 
handle. A steady rest, which opens and 
closes automatically at the start of the 
cutting cycle, permits accurate center- 
ing of parts to be machine. Parts are 
held accurate to within 0.0002 in. 


Multiple-Dise @ Single or 
Double @ Oil or Dry Type 


PULLMORE CLUTCHES 


Provide 


EASY ADJUSTMENT 


One-point adjustment, by hand, of Send for This 
ROCKFORD Multiple-Disc CLUTCHES is Hendy Bulletin 
simple, easy and ample to maintain uniform of 
operating conditions under long, hard “Ss 
usage. Unaffected by centrifugal force, Contoins dio. 
PULLMORE clutches are convenient to 


capacity tables, 
operate and are positive in driving, brak- BW fou gadis 


ing and neutral action. 


ROCKFORD Clutch Division BORG-WARNER 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, 11. 


Oil or Dry 
Multiple Dise 


Shows typical 
ROCKFORD 


and POWER. 
TAKE-OFFS 


grams of unique ap- 
plications. Furnishes 


complete 
tions. 


1329 Eighteenth Ave., Rockford, Ill., U.S.A, — Speed 
Reducers 
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As much as 50 percent savings in 
machining time on short-run operations 
or secondary operations are reported 
by users of this new machine. 

Maximum collet capacity is 0.625 
inches, There are six speeds forward 
and reverse with speeds from 720 to 
2640 rpm with one motor and 1128 
rpm to 5275 with another. Rapid con- 
trol of speed changes are provided by 
pushbuttons. 

The Challenge Machinery Co., Grand 
Haven, Mich. T-1-24 


Hand Drill 


Holes within 14 in. of obstructions 
and within %2 in. radius in 90 deg 
corners are hand drilled with the Space- 
mite drill motor. Sturdy construction for 
heavy-duty applications permits over- 


load conditions up to ¥% in, reamers or 
drills. 

The tool will accommodate standard 
aircraft threaded shank drills (44 - 28 
thread), capacity through 1% in. di- 
ameter. Air consumption is estimated 
at 18 cfpm. Recommended air supply 
is 14 in. air line with 90-psi air pressure. 
Spindle speed is 3000 rpm (free speed). 

Winslow Product Engineering Corp., 
47 St. Joseph St., Arcadia, Calif. 

T-1-25 


Numerically Controlled 
Drilling Machine 


Designed for automating small-lot 
production jobs, this six-spindle Model 
2 BHT Burgmaster turret drilling ma- 
chine is directed by General Electric 
Co.’s two-motion numerical positioning 
control. The machine will handle most 
basic drilling requirements with tools 
up to three-fourths inch in diameter in 
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mild steel. Test runs on job lots of 
from one to 427 parts have resulted in 
savings ranging from 32 to 95 percent. 

Equipped to drill, tap, counterbore, 
countersink, ream, undercut, and spot- 
face, the tool turret indexes quickly to 
each new station for a change of hole 
diameter or tool. Duplicate operations 
can be performed with any spindle 
without indexing. Each spindle has a 
preselected speed for drilling etliciency 
with different tool sizes and without 
changing belts or gears. Ram motion 
is hydraulically controlled, allowing 
independent infinite adjustment of feed 


rate for each of the six turret positions. 
Spindles can be selected from the 
punched tape in any sequence, 

Operation of the machine is control- 
led by standard eight-channel punched 
tape for fully automatic operation, or 
through the use of manually set decade 
switches for semiautomatic operation 
Manual machine and table control also 
is provided. 

Standard positioning table will han- 
dle workpieces up to 10 x 18 in. with 
larger tables available. The two-mo- 
tion packaged numerical positioning 
control supplied by GE consists of the 
main control cabinet, an operator's sta- 
tion, Flexowriter tape reader, two Thy- 
motrol adjustable-speed drives, and 
two position-pickup units. 

Burg Tool Mfg. Co., Gardena, Calif. 

T-1-26 
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Coolant Generator 


The Mistic mist generator, model 
2RH, has a lead coated tank, remov- 
able cover for simplified cleaning and 
refilling, and an exterior sight glass 
for visual cooiant level indication. The 
shop air line need not be disconnected 
during cleaning or refilling. 

The compact stainless-steel nozzle 
(3/16 in. diameter) is secured to a 
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Drilling-Tapping Machine 
This two spindle horizontal opposed 
drilling and tapping machine handles 
second operations on screw machine 
parts, die castings, stampings or 
headed parts. Designed to permit 
magazine or hopper feed at high pro- 
duction rates, its operation permits low 
cost tooling on any work requiring in- 
line machining operations. h will 
adapt to combination operations of 
drilling and counterboring, drilling 
plastic covered magnet. Friction type and countersinking, drilling and tap- 
universal joints will not tighten or ping, or double-ended threading or 
loosen, once they are set, to facilitate centering. 
nozzle repositioning. Spindle speeds range from 500 to 
Aetna Mfg. Co., 188 S. York Rd., 10,000 rpm. Positive positioning de- 
Bensenville, Il. T-1-27 vices transfer parts into the working 


Heavy duty attachments 
increase versatility 
of dependable, low-cost 


GREAVES MILLS. 


“THE MOST MILL FOR THE LEAST MONEY" 
A full line of attachments and accessories offer 
outstanding flexibility for all types of milling 
operations . . . with GREAVES MILLS. 
Make your own comparison of 22 specifications of 
Greaves and 7 other leading milling machines. 


Heavy Duty Vertical 
Milling Attachment 


Heavy Duty Offset 
Vertical Milling Attachment 


36” travel optional 
at extra cost. 


GREAVES MACHINE TOOL Co. 
2303 Eastern Avenue, Cincinnati 2, Ohie 


Send Comparison Chart. I will make my own comparison 

of ES MILLS other | 

Send information on Attachments Accessories for 
GREAVES MILLS. 


Toolmakers Overarm 


Send coupon for 


FREE Compari or 
Chart and dé tailed NAME TITLE 
descriptive literature 0" 


on easy-to-use ADDRESS 
attachments. city ZONE STATE — 
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station. Each automatic drilling unit 
has a full range of controls and syn- 
chronizes for either simultaneous or 
alternate spindle movement up to 500 
cycles per minute. Depth control of 
0.0005 in. can be obtained. The drill- 
ing units adjust on dovetail slides to 
a minimum center distance of 3 in. and 
maximum of 23 in. between nose of 
spindles. 

Capacity includes 0.020 to %@ in. 
drilling and up to % in. tapping in 
mild steel. It operates on shop air 


PRECISION 


SPINDLES 


Electronically tested 
to give you finer finishes 
and truer holes. 


It’s the accent on accuracy, also, that enables this 
dynamic electronic tester to help build perfection 
into every Whitnon Spindle. Measuring variations 
to 0.000010” it checks every Whitnon Spindle afier 
assembly . . . to assure the absolute dependability 
and balance that turn your jobs out faster, 


more economically and more precisely. 


Proven precision like this . . . plus proven Whitnon 
quality . . . make Whitnon Spindles your best buy 


WRITE FOR for any spindle operation. 
LITERATURE 


é TODAY. ( SPINDLES for GRINDING - BORING - MILLING - DRILLING 


UFACTURING COMPANY 
ROUTE 6 AND NEW BRIT E, FARMINGTON, CONNECTICUT 
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pressure of 80 to 100 Ib, and has built- 
in regulators, air feed controls and 
hydraulic feed units to reduce and ad- 
just rate of spindle travel as required. 
Spindle stroke up to 2% in. is possible. 

Universal-Automatic Corp., 9545 Ain- 
slie St., Schiller Park, Ill. T-1-28 


Solid Metallic-Lubricant 


Purpose of the Die Lube Stick is to 
fill in the scratches or scoring left on the 
surface of dies after grinding to remove 
metal pickup or galling. It has been 
found that metal pickup will not likely 
occur again in the same area. Because it 
is in dry form, much like a large crayon, 
the stick can be quickly applied to the 
affected area and dies need not be re- 
moved. 

It is basically a metal and combines 
permanently with the metal in the die. It 
is not a graphite and will withstand 
extremely high temperatures. 

Universal Lubricants Co., 810 W. 
Grand River, E. Lansing, Mich. T-1-29 


Vertical Milling Machine 


This automatic-cycle vertical milling 
machine utilizes end mills for spiral 
milling operations. A manually com- 
pensated nut on the lead screw enables 
climb cutting to be employed in the 
spiral milling operation. Two options 
of cycle are supplied in the automatic 
machine, although other options are 
available to meet specific requirements. 
The machine incorporates a dividing 
head geared to table feed and rapid 
traverse return. The range of lead per 
revolution of workpiece is from 0.536 
in. min to 64.500 in. max. Any lead 
normally obtainable with a dividing 
head is available. Helix angle required 
is obtained by tilting the head. It is 
unnecessary to disconnect or remove 
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the automatic cycling arrangement to 
use the machine for regular milling, 


drilling or boring operations. How- 
ever, equipment can be removed easily. 
The machine has longitudinal travel 
of 20 or 26 in. dependent on table 
size; transverse travel is 10 in. Ver- 
tical travel of knee is 18 in.; vertical 
travel of spindle is 3 in.; overarm 
travel is 1314 in.; distance from center 
line of spindle to column ways is 201% 
in. max. or 714 in. min; distance from 
end of spindle to table is 1854 in. max. 
to 0 in. min. There are nine speeds 
ranging from 80 to 2700 rpm. Power 
feed to spindle ranges 0.001, 0.003, 
0.006 in. per revolution of spindle. 
Feed changes by easy gear shift. Ob- 
tainable leads range from 0.536 in. 
min to 64.500 in. max. Power feed to 
the table is longitudinal only with eight 
standard feed changes by means of 
geared transmission: °4, 14%, 134, 
352, 454, 74% and 914 ipm. Rapid 
traverse to the table is at rate of 56 
ipm. Available also are an extra length 
table, locating devices, longitudinal 
power feed to the table, complete cool- 
ant system, etc. 
Index Machine Co., Jackson, Mich. 
T-1-30 


Bending Machine 


The Pedrimatic automatic bending 
machine is machine loaded and requires 
no operator. The machine is an end 
loader, being loaded by an air or hy- 
draulic cylinder. Entrance of a new, 


straight piece ejects the piece already 

in the unit which has been bent. 
There are no tangent limitations. The 
machine can be made to produce U- 
bends whose tangents are 6 feet long. 
Pedrick Tool and Machine Co., 3640 
N. Lawrence St., Philadelphia 40, Pa. 
T-1-31 
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Marking Head 


Independent feed adjustment for 
each of two different roll leaf colors is 
available for use in the Acromark 
Model 250H pneumatic power hot 
stamping press, or adaptable to use in 
other types of hot stamping presses. 
The head, which may be supplied for 
an existing application or for a stand- 
ard Acromark press, incorporates the 
two-color roll-leaf holder, guide, dual 


feed roll and adjustments, complete in 
one unit. A proportioning temperature 
controller is available for extra accu- 
racy. 

Each roll-leaf feed may be set in- 
dependently and with a 4 in. press 
stroke. Maximum amount of roll-leaf 
feed on one advance is 6 in. and the 
other advance is 8 in. Roll-leaf up to 
7-in. wide may be accommodated for 
a single color or two-color rolls total- 
ling 7 in. in width may be used. Maxi- 
mum die area is 7 x 8 in. when a solid 
engraved die is used. 

Interchangeable cartridge heaters 
totalling 660 W for 115 V are capable 
of delivering temperatures up to 550 F. 

The Acromark Co., 607 Morrell St., 
Elizabeth, N. J. T-1-32 


USE READER SERVICE CARD ON PACE 
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Press Brake Gage 


Model 800 press brake gage affords 
safe and fast setup and production. It 
is easily applied to any press brake by 
installing a 34 x 2 in. bar of cold rolled 
steel. The unit slides over this bar and 
is locked in any position by two thumb 
screws. 

Horizontal adjustments is made by 
hand wheel at the rear with readings 
from 0 to 31% in. made on a scale and 
locked. For fine adjustment, micrometer 
adjustment in graduations of 0.001 in. 
is made. 

Vertical adjustment, to compensate 
for die height, is made by raising or 
lowering front casting to desired 
height, and locking with set screw. In 
this casting a 1% to 7% in. slot is pro- 


80% STEEL 


— prevents down time. 


repairs or rebuilding 
Plastic Steel. 


... saves thousands of dollars 


systems or tanks . 


mum. 


conventional methods. 


lar metalworking tools. 


concrete, glass, etc., to itself or 


rust or corrode, can be painted. 


1001 uses in industry — write for 


quest. 
Nationally distributed by 
leading Industrial Suppliers. 
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Worn machine parts or surfaces . . . 
cracked castings . . . leaking hydraulic 
. . can be repaired 
on-the-spot with PLASTIC STEEL to 
cut lost production time to a mini- 


PLASTIC STEEL rebuilds worn 
pumps or valves. . . alters cams, gears 

. . makes forming dies, molds, 
or fixtures at a fraction of the cost of 


PLASTIC STEEL — easy to use as 
modeling clay — hardens to steel-like 
strength in just 2 hours (even under 
water). Can be machined with regu- 
Bonds steel, 
iron, brass, bronze, aluminum, wood, 


other. Will not shrink or expand, has 
extreme strength and durability, won't 


Proven in use by leading manufac- 
turers, PLASTIC STEEL can cut 
costs, speed production in your plant. 


copy today. FREE catalogue on re- 


DEVCON CORPORATION 


300 Endicott Street, Danvers, Mass, 


jigs 


each 


your 
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vided for holding magnetic sheet stop- 


per. 

Fast settings are possible for bend- 
ing sheets up or down, hook gage for 
turned down flange, and gaging for 
small flanges and multiple forms. 

Addresso Mfg. Co., 9105 W. King 
St., Franklin Park, Ul. T-1-33 


Grinding Fixture 

The Spira-Margin grinding fixture 
can be used on any offhand, surface or 
cutter grinder for grinding special tools 
such as split pointing tools for crank- 
shafts; flattening tools for brass; flat- 
bottom drills: spooning and web finning 
tools for plastics. Other operations are 
grinding margins on step drills; grind- 
ing double-margin drills from standard 
drills; ball-nosing new end mills; spur 
pointing and salvaging worn drills by 
grinding to smaller sizes. 

The fixture has capacity for all letter, 
number, and fractional drills from 1/64 
through '% in.; large capacity can be 
supplied on special order. Indexing ac- 
curacy is within 0.0005 in. The fixture 
tilts and swivels to any compound angle 


col 


Nichols OSA 
Semi-automatic 


NICHOLS MILLERS... 


Ideal Basic Machines 
for Automatic Production 


NICHOLS MILLERS are versatile, work- 
devouring machine tools, unexcelled in 
accuracy and fine workmanship. 


The TWIN MILL is practically TWO milling mo- 
chines in ONE. Opposed Milling Heads have SIX- 
WAY adjustability for quick set-up and flexible 
approach to complex light milling operations 
Push a button, and an automatic table cycle gives 
you TWO completed milling cuts. This unique 
duplex Miller is a cost-cutter without equal! 
For high production precision milling where the 
double-barrelled approach of the TWIN MILL 
is not required, there are single spindle NICHOLS 
Semi-automatic Millers of varying work ranges 
In addition to automatic table cycles, synchro- 
nized automatic down-feed of spindle head and 
automatic cross feeds are available 

NICHOLS MILLERS have a magnetic attraction 
for the Tool Engineer's ingenuity. 

Write for literature and illustrations 


A NEW 16 mm. sound, color movie is available for free 
showing. Moy we reserve it for you? 


MANUFACTURED BY W. H. NICHOLS COMPANY 
Novionat THE ROBERT E. MORRIS COMPANY 


SALES DIVISION 


5006 FARMINGTON AVENUE e WEST HARTFORD 7, CONN. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-130 


and can be set up in three minutes for 
any operation. In any of its operations 
it may be used for mass production 
quantities. The tool can be used by un- 
skilled operators. 

Steptool Corp... 3613 E. 
Blvd., Los Angeles 23, Calif. 


Olvmpic 


T-1-34 
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Flexible Coupling 


A miniature double-engagement type 
flexible coupling for fractional hp ap- 
plications employs a replaceable molded 
nylon disk to absorb shock and angular 
and parallel misalignment. Over-all di- 
mension of the largest coupling—rated 
at 4% hp—is 1% in. long by 1% in. 
diameter. Produced in three stock sizes, 
the couplings are rated 4, 14 and 14-hp 
at 1750 rpm. Destruction tests include 


that the components will perform in the 
field with a minimum service factor of 
4. 

To permit free-floating action, the 
coupling is made with two-jaw hubs of 
cold-rolled steel. These are locked to 
the shafts of driver driven by cup-point 
set screws. The high dielectric factor 
of the nylon insert and complete sep- 
aration between shafts, assures a non- 
conductive joint. Stock bores are from 
%e to 54 in. by Me-in. increments with 
tolerances held to plus 0.001 in. minus 0 
in. 

Climax Metal Products Co., 863 E. 
140th St., Cleveland 10, Ohio. T-1-35 
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12 Ganged Cutters Mi 
A pair of pivoted members, mounted 
on a heavy swivel turret, in the All- os 
Shapes vise allow two portions of the } q Grin er Ta e 
front jaw to equalize and adjust auto- 
Surfaces at One Pass! 


matically to practically any shape. Be- 
cause the multipoint contact distributes 
jaw pressures widely and evenly, thin- 
walled shapes or fragile materials can 
be held firmly without distortion. 

The ruggedly built holders are avail- 
able in either clamp-on (C-300) or 
swivel-base (S-300) models with 3 in. 
capacity. 

R. S. Wilder, Inc., 26 Bedford St., 
Waltham 54, Mass. T-1-36 
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Ultrasonic Impact Grinder 


A magnetostrictive tranducer is in- 
corporated in this ultrasonic impact 
grinder to permit a 100 percent duty Lt a 
cycle. Model 2-335 is used for cutting, J WORKPIECE 
slicing, drilling, grinding and trepan- 
ning regular or irregular shapes quickly Does in minutes what a planer used to do in a day—! pass 
and accurately. It will work semicon- against multiple passes, 1 set up against multiple set ups. 
ductors, ceramics, ferrites. carbides, 


Brown & Sharpe Cutter Engineer- Moral: On jobs that require rugged 
ing, sufficient machine tool power cutting tool dependability, specify 
and 12 dependable Nelco Carbide B & S—NELCO. Brown & Sharpe 
Tipped Cutters on a single arbor, Cutting Tool Engineers are avail- 
combine to perform 17 precise able to help you save production 


Cuts at ons pate. dollars, improve product quality — 


Result: Close relative tolerances on whenever, wherever you need them. 
all machined surfaces, a finer end 
product and... substantially less 
production time and cost. Send for Brown & Sharpe High Speed Steel 
and Nelco Carbide Tool Catalogs Today, 
Write: Cutting Tool Division, Brown & 
Sharpe Mfg. Co., Providence 1, Rhode Island. 


Brown & Sharpe 


metals. jewels and other hard or brittle CUTTING TOOL DIVISION 


materials. 
The cutting head, mounted on a rug- HIGH SPEED STEEL CUTTERS 

ged base. has a cutting force adjustment NELCO CARBIDE TOOLS ‘|BS 

and a built-in force dial. The slurry tray END MILLS 

is easily removed for cleaning, and tool 

cones can be interchanged quickly. 
Industrial Equipment Dept., Raytheon FOR THAT EXTRA EDGE IN PRODUCTION D 

Mig. Co., Waltham 54, Mass. 'T-1-37 
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PROGRESS IN PRECISION FOR OVER 175 YEARS 
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SLASH 


by machining on table of 


BAND MACHINES 
650% faster cutting rate is the average 


40 hr. machining contours 
in this blanking die of 
stool 3° thick. 


s ine 
saved of Hi-Run 


6 min. per cot parting 
forged 
saved 1025 steel. 


45 MIN, Per cut in splinting 
dia. manifolds of 347 
saved stainless stevl. 


New Contour-matic band machines 


Contour-matic band machines are distinctively different. There is 


unequalled for machini nothing else like them in the machining world. For machine tool ; 
_ - ng replacements or additions, Contour-matic machines open entirely 
versatility and economy new possibilities for the reduction of machining cost. Even those 


jobs for heavy machine tools or expensive automatics are now in 
the range and capacity of the Contour-matic machine. 
Only machine providing effective P y 


use of high-speed steel saw bands. The phenomenal increase in cutting rate is accomplished by running 
4-point support of cutting tool. the Demon® H.S.S..saw blade at from 50% to 150% higher velocity 


and with 15% to 25% greater work-feed pressure. This is impossible 
Hydraulic work table with T-slots. with other band saws using carbon steel blade. 
In-built coolant facilities. 


Work large or small is now fed hydraulically and held by simple 
Heavier, more rigid frame. 


work fixtures mounted in table T-slots. Operator fatigue is reduced 
Greater range tool velocity. drastically. 


Accuracy and finish of cut are held within thousandths through the 
Productive Meintonence is your assurance 3 machine’s positive control over tool speed, tension, alignment, 
Se Se poh a coolants and work feed. These are all coordinated to utilize the 
to DoALL users. Ask your local DoALL cutting ability, great beam strength and flex life of Demon H.S.S. 
representative about ‘Package Service.” saw blades. 


Let us point out the work in your shop that can be done better and 
8-53 at lower cost on the Contour-matic machine. Call your nearest 
r DoALL Sales-Service Store for a free in-your-plant demonstration. 


The D6ALL Company, Des Plaines, Illinois 


Machines ond Sorters Grinders Power tows 


snore 
This is @ typical DoALL store MACHINE TOOLS CUTTING TOOLS INSTRUMENTS IN STOCK 


132 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-132 The Tool Engineer 


: 
| 
Your DoALL Stor 
in The | 
“Yellow 
gts 


A division producing complex preci- 
sion metal parts for the nuclear indus- 
tries has been formed by Standard 
Pressed Steel. The new Nuclear Com- 
ponents Div., set up at the company’s 
Jenkintown, Pa. plant, is in line with 
SPS’s expanded role as a major supplier 
of critical structural components for 
nuclear reactors and related equipment. 


Flexonics Research Laboratories has 
been established at Elgin, Ill. as a new 
division of Flexonics Corp. The new di- 
vision, located at the company’s Re- 
search and Development Center, will 
provide testing and development service 
on a contract basis to industry and to 
development agencies of the government. 
D. Wendell Fentress, vice-president of 
research and development, who has 
headed Flexonics Research activity since 
1937, has been assigned responsibility 
for the new division. 


vvov 


The Warner & Swasey Research 
Corp. has been made the Control] In- 
strument Div. of the parent Cleveland 
company. A subsidiary company since 
Warner & Swasey bought controlling in- 
terest in the Industrial Scientific Co. in 
1954, it now is wholly owned by the 
Cleveland company and becomes a com- 
pany division. 


vvov 


Sykes Machine & Gear Corp. of Eng- 
land has entered the gear machinery 
field in this country with sales offices in 
Newark, N. J. Consultant services and 
parts depots have been located to facil- 
itate proper service. 


A machine design competition an- 
nounced by The James F. Lincoln Arc 
Welding Foundation of Cleveland is of- 
fering 54 awards totaling $50,000 for 
papers describing use and advantages 
of arc welding in design and construc- 
tion of machines or machine compo- 
nents. Top award of $10,000 will be 
made to the author or authors of the 
best paper. Elgible are descriptions of 
how a machine is improved or reduced 
in cost through redesign of a casting to 
a weldment, redesign of an existing 
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weldment, or design of a new weldment. 
Closing date for the competition is July 
1, 1959. 


vvov 


The 1959 Miniaturization Award com- 
petition has been announced by Minia- 
ture Precision Bearings, Inc. An award 
will be made to the company, individual 
or organization which has done most to 
further the concept of miniaturization 
or which has been responsible for de- 
velopment of a product which exhibits 
ingenuity in solving basic miniaturiza- 
tion problems, a design concept with 
wide potential application, offers an out- 
standing use of special materials in- 
volved in miniaturized products or shows 
development of new types of components 
or parts that extend the frontier of minia- 
turization. Information or the competi- 
tion, may be obtained from Miniaturi- 
zation Award Committee, Box 604 Keene, 
N. H. Deadline for entries is January 
31, 1959. 


Lukens Steel Co.’s current $33-mil- 
lion expansion program reached com- 
pletion of its second phase. Charging 
and pouring heats in the new electric 
steel-making furnace brought into opera- 
tion facilities to increase Lukens’ rated 
ingot capacity by 24 percent—from 750,- 
000 to 930,000 tons annually. The fur- 
nace melts 100 tons of steel in each 
heating cycle. 

Remaining major phase of the pro- 
gram, a 140-in. rolling mill and added 
soaking pits, is scheduled for completion 
early in the spring of 1959. 


Second phase of the $%4-million 


building program has been completed 
by United States Drill Head Co. The 
new 11,000-sq ft structure at 5298 River 
Rd. will accommodate the company’s 
Standard Pattern Div. Ground will be 
broken shortly to start construction of 
the 45,000-sq ft facility to house the 
company’s Machine Tool Div. 


Vv ov 


The Cleveland district factory branch 
of DeVilbiss Co, has been expanded to 
provide additional customer facilities. 
Besides carrying a full line of equip- 
ment; it now offiers complete repair 


service plus engineering and sales facil- 
ities. This is part of the company’s pro- 
gram for complete and modern facilities 
for customers throughout the country. 


¥ ¥ 


Plans have been completed to expand 
both manufacturing and laboratory facil- 
ities of Anderson Chemical Co., Div. of 
Stauffer Chemical Co. The project, 
which will represent an investment of 
about $200,000, will involve enlargement 
of the main production plant, a mini- 
plant and a pilot plant. More extensive 
laboratory, office and warehouse facil- 
ities also will be built. 


In another move toward expansion of 
its operations, Precision Twist Drill and 
Machine Co. has established 14 addition- 
al sales offices and warehouse facilities 
in various parts of Florida, Georgia, 
South Carolina, Maryland, Ohio, Mich- 
igan, Illinois, Wisconsin, Colorado and 
California. 


American Standards Assn. an- 
nounced plans to form a committee for 
coordination of cechanical test methods 
used in international standardization of 
metals and metal products. The com- 
mittee, to be established by the Interna- 
tional Organization for Standardization 
in Switzerland, will be charged with 
coordinating the mechanical test meth- 
ods used by various ISO technical com- 
mittees which are concerned with inter- 
national standardization of metals and 
metal products. Countries holding ad- 
ministrative secretariates of the metal 
and metal product committees have been 
invited to participate. 


Principal manufacturers of jig and 
fixture components participated in for- 
mation of a national trade organization 
to be known as the National Institute 
of Jig and Fixture Component Manu- 
facturers, At the organizational meet- 
ing in Los Angeles, Erick W. Bergmann 
of Monroe Engineering Products, Inc.., 
was elected president; John Burke of 
West Point Mfg. Co., became vice-presi- 
dent; and Harold Wrigley of Vlier En- 
gineering Corp., was elected secretary- 
treasurer. Mr. Wrigley is a member of 
ASTE’s Santa Monica Bay chapter. 


An educational and promotional cam- 
paign on standard and pearlitic malle- 
able has been launched by 41 malleable 
iron castings producers of the Malleable 
Castings Council. Robert LaMarche, 
president of the organization, explains 
that “The Council’s sole purpose is to 
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a new concept in 
power brushing tools 


How 
TY. BRUSHES 
will significantly cut 
your finishing costs 


Designed for jobs beyond the reach 
of standard wire power brushes, 
Osborn TY» Tool Brushes are 
literally a new concept in finishing 
tools. 


Where rotary files, abrasive 
stones or belts, tumbling and shot 
blasting equipment have been 
used—TY Brushing Methods now 
do many of these jobs better... at 
significantly less cost. 


These exclusive TY Brush advantages have 
been proved through extensive field tests— 


« Maximum of work efficiency with mini- 
mum of pressure 

e Greatly increased brushing action strength 

e Positive control over area of brush contact 

¢ Complete uniformity of finish 

e Exceptionally long brushing tool life 


Osborn TY Brushes will give you a higher rate of output... better prod- 
uct quality .. . lower end-of-service cost. Write or call us today for full 
information. No obligation, of course. The Osborn Manufacturing Company, 
Dept. K-53, Cleveland 14, Ohio. 


Biending Gear Tooth Edges and 
deburring in a single precision operation is 
done with Osborn TY Monitor» Brush running 
at 1750 rpm on Brushamaticn 3A Machine. 


Brus 
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Cleaning and Finishing internal sur- 
Jaces of machined castings is done with an 
Osborn TY Ringlock» Brush mounted on a 
simple drill press setup. Operation is rapid, 
thorough—low cost. 


BRUSHING MACHINES 
BRUSHING METHODS 
POWER, PAINT AND 
MAINTENANCE BRUSHES 


FOUNDRY PRODUCTION 
MACHINERY 


inform engineers, metallurgists, purchas- 
ing, production and administrative men 
about the many unique and highly val- 
uable qualities of malleable iron.” 


Location and sale of used machine 
tools may be facilitated through a new 
industry-wide inventory plan inaugu- 
rated by Machinery Dealers National 
Assn. The inventory, containing com- 
plete descriptions and photographs of 
almost every used machine tool valued 
at $1000 or more which is available to 
industry through the association’s mem- 
ber dealers will be kept on a master 
file, with duplicate files in the hands of 
every MDNA member dealer. 


Laboratories and an integrated pilot 
production plant will be combined in 
the new metallurgical research center 
under construction for Olin Mathieson 
Chemical Corp. The $4-million facility 
is scheduled for completion by mid-1959. 
The New Haven Metaliurgical Labora- 
tories will be organized into two primary 
units. It will include a Metals Research 
Laboratories to service the corporation’s 
Metals Div., and a Nuclear Fuel Re- 
search Laboratories to service that area 
of the firm’s Energy Div. and do contract 
work for private industry and govern- 
ment agencies. The Metals Research 
Laboratories will have three sections: 
metallurgy, chemistry and physics, and 
mechanical engineering. The Nuclear 
Fuel Laboratories will be set up to 
handle classified work. 

A $2%2-million plant for manufac- 
ture of instrument precision ball bear- 
ings was opened by The Barden Corp. 
The one-floor manufacturing area allows 
production to flow around a core of serv- 
ice activities central to all departments. 
Machine operations are in open expanses 
with services of power, coolant and hy- 
draulic lines supplied from low stan- 
chions in place of overhead pipes. 

Vv Vv Vv 

Construction is under way on a plant 
by Universal-Cyclops Steel Corp. for the 
Industrial Planning Div. of the U. S. 
Navy Bureau of Aeronautics to be used 
in production of molybdenum, its alloys 
and other refractory and reactive metals. 
This approvimately 
plant, known as In-Fab, is for the pur- 
pose of fabricating refractory metals 
within their true hot working range in 
an inert atmosphere. 

Wilmington, Calif. near Los Angeles, 
is the site for a new $1-million national 
headquarters for Turco Products, Inc. 
The new facility, scheduled for comple- 


$3-million pilot 
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tion next summer, will be contiguous to 
Tureo’s “push-button” manufacturing 
plant built on the site about three years 
ago. Included in the structure will be 
an ultra modern research center, an 
engineering service building, and an ad- 
ministration building. 


Company name of Unimatic Machine 
Co. has been changed to Universal-Auto- 
matic Corp. to avoid confusion with ex- 
isting products using a similar name and 
to provide a more descriptive designation 
of the type of equipment which the com- 
pany is currently introducing. 


Baldwin Mfg. Co. has been purchased 
from the estate of the late Clarence 
Bouchard by Francis V. Gullo and his 
associates. The new owners have re- 
tained the entire organization and an- 
nounce that business will be continued 
from the same location and expanded 
as rapidly as circumstances require. Mr. 
Gullo, formerly vice-president of manu- 
facturing and a director of Casco Prod- 
ucts Corp., will manage company activi- 
ties as president and general manager. 

\ Vev 

Drill making facilities of Cogsdill 
Twist Drill Co., Inc. were acquired by 
The Sheffield Corp. Sales and manufac- 
turing are being transferred to Green- 
field, Mass. The acquired facilities now 
become a new Sheffield subsidiary. 

Complete line of precision type mo- 
tors has been purchased from the Me- 
Graw-Edison Co. by Howard Industries, 
Inc. The sale included motors, tools, 
jigs, dies, fixtures, engineering and in- 
ventory. Equipment purchased to manu- 
facture the line is being installed at 
Howard's Racine plant. 


Fram Corp. has acquired all out- 
standing stock of Donaldson Co. (Can- 
ada) Ltd. in Chatham, Ont. The 
transaction is expected to enable Fram 
to supply Canadian markets with a com- 
plete product as it now does in the U.S. 

¥ ¥ 

Cooper Development is being ac- 
quired by Marquardt Aircraft Co. in 
exchange for 60,000 shares of capital 
stock. Cooper will be operated as a 
wholly owned subsidiary. Clifford D. 
Cooper, president of the company which 
bears his name, will continue in that 
capacity as principal executive officer 
of the subsidiary. Executive staff and 
employees of Cooper Development will 
continue in the service of the subsidiary. 
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The New 


The Jarvis Drillspeeder converts your 
ordinary drill press into a high speed 
drilling machine! This new precision 
attachment features a 4 to 1 gear 
ratio, is adaptable to any conventional 
style of drill press spindle. 


Maximum speed of 30,000 RPM is 
ideal for high speed drilling of small 
holes . . . permits effective use of solid 
carbide drills and reamers. Chuck ca- 
pacity range from No. 80 to %2” 
shanks. 


MULTIPLE HSS 
SPINDLE CARBIDE 
4 DRILLING TOOLS 
& TAPPING 
HEADS 


TORQO-} TAPPING 
MATIC HEADS 


JARVIS CORPORATION « 


FLEXIBLE 
SHAFTS & 
MACHINES 


J015 


J704 
Boring Tool Countersink Reamer 


J564-R 


New Solid Carbide 
Cutting Tools 


Lower your production costs with Jar- 
vis solid carbide cutting tools! These 
rugged carbide tools let you use op- 
timum speeds and feeds .. . stay 
sharp and accurate longer between 
grinds. Jarvis makes a complete line 
of solid carbide drills, end mills, ream- 
ers and rotary files. 


MIDDLETOWN, CONNECTICUT 
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viewpoints 


the productivity factor 


To the Editor: 

We have read with interest, mingled 
with mild indignation, the various re- 
ports including those in your excellent 
paper of the wage negotiations in De- 
troit. It seems strange that no one has 
risen to challenge the fallacy and illogic 


of tying hourly wages to the “produc- 
tivity factor.” Yet not only do the 
spokesmen for the unions involved 
speak of this factor as something they 
created, and hold in vested right, but 
management seems to accept this some- 
what ludicrous proposition. 

Even Mr. Weinberg, economist for 
the U.A.W., admits that the gradual in- 
crease in productivity is due mainly to 
“rapidly advancing technology.” Any- 
one who has had day-by-day contact 
with production over the past four or 
five decades can realize how much the 
small, self-effacing group of product 
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You can mark any Dickerman Feed—Paid For 
after only 2% of its normal production life. 


Yes, only 1%4¢ per 1000 pieces for the first 2,000,000 
run pays for a 3” Die-Feed .. . Then, you get up to 
98,000,000 trouble-free pieces at no cost. 

Dickerman Feeds produce a hundred million pieces with 
reasonable care, without maintenance, continually. 


To be really competitive . .. you can’t afford to feed 
punch presses any other way—Contact Dickerman 


Send for literature on the 14 
“standard” money making 
Dickerman Feeds today ! 


H. E. DICKERMAN MFG. CO., 328-412 Albany Street, Springfield, Mass. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-136 


136 


design and production engineers have 
contributed to our well-being. Nor can 
we overlook the pure research men, the 
packaging experts, or those responsible 
for the significant advances in moving 
material. Perhaps, also, we should give 
credit to the ultimate consumer who 
through the current fashion of “expan- 
sion from profits” has so largely fur- 
nished the necessary capital to bring 
technical dreams to reality. 

American labor has much to com- 
mend it, and we desire to detract noth- 
ing from its credit. It is nevertheless 
a repetitious lesson of history that 
when any group of society becomes well 
organized and aggressive, it must ulti- 
mately be protected from its own self 
interest. 

Probably of all the groups involved, 
labor has the least claim to benefit from 
the increase in productivity. It could 
even be said, and doubtless proved, that 
our technicians have been able to in- 
crease productivity in face of a steadily 
dwindling, output and effort from labor 
itself. Our wage earners have, never- 
theless, picked up the “productivity 
factor,” a magic formula for obtaining 
endless wage increases without a cor- 
responding increase in prices. The 
economie history of the past decade 
testifies to the error of the theory. This 
concept can only lead to continuous 
inflation and little or no increase in 
real wages. 

It would be much more logical to 
distribute the benefits of an increased 
productivity to those who have created 
it—the technicians through higher sala- 
ries, and consumers through lower 
prices. We need to attract more people 
to science and engineering. The schools 
that produce our technical people are 
also badly in need. They deserve and 
should have substantial help. Such an 
approach would provide a heady stim- 
ulant to further drastic improvements 
in the “productivity factor.” 

W. H. DeLancey 
706 Convers Ave. 
Zanesville, Ohio 


ED.—This letter reprinted by permis- 
sion of the Wall Street Journal. 


... thread tool setting gage 


To the Editor: 

On page 79 in the October issue of 
Tue Toor Encineer there is a thread 
tool setting gage that could possibly be 
improved by adding a knife edged strap 
on the knurled end of this gage, and 
scribing a center line on the tail stock. 
By lining the two up, this will accom- 
plish the results produced by the milled 
surface for the level without the level. 

Edward Lampert 
121 Hilglor Dr. 
Pittsburgh 9, Pa. 


The Tool Engineer 


"855 than 0 Normal 
today ! 


Jan. 7-9. Tue University or Wis- 
CONSIN, University Extension Div. Engi- 
neering institute on industrial computer 
applications. Write to Engineering In- 
stitutes, University Extension Div., The 
University of Wisconsin, Madison 6. 


Jan, 12-14. Reliability and Quality 
Control, Fifth National Symposium. Bel- 
levue-Stratford Hotel, Philadelphia, Pa. 
For details, contact William R. Rom- 
bach, Phileo Corp., 4700 Wissahickon 
Ave., Philadelphia 44, Pa. 


Jan. 12-16. Society or AUTOMOTIVE 
Encineers. Annual meeting and engi- 
neering display, The Sheraton-Cadillac 
and Hotel Statler, Detroit, Mich. For 
details, contact society office, 485 Lex- 
ington Ave., New York 17, N.Y. 


Jan. 26-29. PLANT MAINTENANCE & 
ENGINEERING SHow, Public Auditori- 
um, Cleveland. Complete information is 
available from Clapp & Poliak, Inc., 


Jan. 26-Feb. 5. University or 
nots, College of Engineering, in cooper- 
ation with Div. of Engineering Exten- 
sion. 12th annual short course in Quality 
Control by Statistical Methods, Urbana, 
Ill. Write for further information to 
Prof. John A. Henry, Room 205, Me- 
chanical Engineering Laboratory, Uni- 
versity of Illinois, Urbana, Ill. 


Jan. 27-30. Society or Piastics 
NeeRS. Annual technical conference, 
Hotel Commodore, New York City. For 
more facts, contact James T. Growley, 
3 Hilltop Circle, Whippany, N.J., or 
Guy Martinelli, c/o Sylvan Plastics, 
Inc., 1617 Pennsylvania 3, Pa. 


Feb. 2. University or Kansas, Ex- 
tension Center. Second midwest work 
course on Materials Handling Analysis, 
Kansas City, Kans. Edward S. Avison, 


39th and Rainbow Blvd., Kansas City 
12, Kans. can supply full data. 


Feb. 3-5. Tue Society or THE PLaAs- 
tics Inpustry, Inc., Reinforced Plas- 
tics Div. 14th annual technical and 


Hotel, 


Beach 


supply more data. 
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llth annual industrial engineering in- 
stitute, to be conducted simultaneously 
on the Berkeley and Los Angeles cam- 
puses. Further information may be ob- 
tained from the Dept. of Conferences, 
University Extension, University of 
California, Berkeley 4 or Los Angeles 
24, Calif. 


Mar. 9-10. Stee. Founpers’ Society 
or America. 57th annual meeting, 
Drake Hotel, Chicago, Ill. Get complete 


data from society headquarters, 606 
Terminal Tower, Cleveland 13, Ohio. 


Mar. 16-20. AmeERICAN SOCIETY FOR 
Metacs. Western Metal exposition and 
congress, Pan-Pacific Auditorium, and 
Ambassador Hotel, Los Angeles, Calif. 
For more facts, contact Ray T. Bayless, 
assistant secretary ASM, 7301 Euclid 
Ave., Cleveland 3, Ohio. 


Mar. 26. American Society For QuAL- 
iry Controt, Rochester Section. 15th 
annual quality control clinic, sponsored 
by Rochester Society for Quality Con- 
trol, University of Rochester, Rochester, 
N.Y. For details, contact Earl D. 
Hogan, Eastman Kodak Co., Kodak 
Park Works, Engineering Div., Bldg. 
23, Rochester 4, N.Y. 


341 Madison Ave., New York 17, N.Y. | 


University of Kansas Extension Center. 


management conference, Edgewater 
Chicago. Society office, 
250 Park Ave., New York 17, N.Y. can 


Feb. 6-7. University oF CALIFORNIA. 


Saws for Aluminum Extrusions 


m 100 
“Co 
PROV, 


CIRCLE (®) ® Heat eated 


To Better Your Production | 


CIRCLE R saws for cutting aluminum 
extrusions are specially designed for 
high efficiency. And exclusive Circle R 
Heat Treating perfects them with 
scientific precision — to better your 
production. Use our know-how to 
your profit. 


METAL SLITTING SAWS © COPPER SLITTING SAWS + SCREW SLOTTING Saws © 


COMMUTATOR SLOTTING SAWS + JEWELERS SLOTTING Saws 
ROTARY SHEAR BLADES CIRCOLOY STEEL SAWS SOLID TIPPED TUNGSTEN CARBIDE SAWS COMBINED DRILLS COUNTERSINES CENTER REAMERS 


376-8 
Consult these CIRCLE R Specialists . . . 
INDIANAPOLIS 
TTSBURGH 
CLEVELAND be: PROVIDENCE 
Veo! MONTREAL Feed 5. 
ACKENSACK PHILADELPHIA wesTeuay, 
Generel beter Co. The Company 


CIRCULAR TOOL CO.,INC. 


VIDENCE 5, RHODE ISLAND 
Specialists in 'Civevior Cutting Tools Since 1923 


SEND FOR 
CATALOG 0 


* CUT OFF Saws 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-137 
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® Multiple-Spindle Drilling 
and Tapping Machines 


® Transfer-Type Processing Machines 


Six and Four-Spindle 
Automatic Bar Machines 


® Hydro-Borer Precision Boring Machines 


® Core Box Rollover and 
Draw Machines 


GREENLEE 
OFFERS... 


COOPERATION FOR AUTOMATIC PRODUCTION 


The emphasis is on cooperation at Greenlee. Your ideas 


are added to Greenlee’s. One idea sparks another. 
The result . . . the creation of machines that will 
meet your requirements efficiently . . . economically . . . 
now and in the future. Top-flight Greenlee engineers 
help you avoid costly mistakes. Their thinking 

is sound . . . respected. Call Greenlee. 

Let them give you the complete story 


on cooperation for automatic production. 


MACHINES DESIGNED WITH THE FUTURE IN MIND 
ROCKFORD, ILLINOIS 


BROS. & CO. 


Pork. Wim over and Ltd nik 
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TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 


A-1-161—Automation Unit—Acme Indus- A-1-199—Air Feeding Devices—The Bel- A-1-195—Gears—The Fellows Gear 
trial Co. Information available on Hy- lows Co. Bulletins RT-1022 and RT-1326 Shaper Co. Reprints of the article, “De- 
drive showing conversion of turret lathes have full specifications and applicator signing Tapered Gears,” now nie. 


to automated units. age 199 (Page 195) 


A-1-120—Dial Comparator—Alina Corp. 


(Page 161) 


indicator Set No. 98. (Page 120) 


A-1-148—Carbide Inserts—Carmet Ce- A-1-181-4—Machine Covers—Central 


data on Bellows Work Feeders. ( 


A-1-166-1—Fixture Components—Carr 
Lane Mig. Co. Catalog No. 5 lists com- 


A-1-15—High Speed Steel Tool Bit— 
Illustrated literature available on dial test plete line of jig and fixture parts. (Page Firth-Sterling, Inc. New descriptive bul- 


letin TBI-57 describes the new Circle C 
throw away inserts. (Page 15) 


mented Division of Allegheny Ludlum Safety Equipment Co. Data sheet 58 gives A-1-147 tical Tooling—The Gaerther 
Steel Corp. Catalog C-16 describes spec- complete information on Elasticone Cov- Scientific Co. Bulletins 188-53 and 194-57 
cemented carbides ers for moving parts. (Page 181) describe complete line of Gaertner co- 


ifications of 
for industry. 


A-1-166-2—Optical 
American Cystoscope 
booklet describes the Borescope. (Page ive characteristics of silver b 


166) 


Carmet 
(Page 148) 


ordinate Cathetometers. (Page 147) 


A-1-197-2—Low Temperature Alloys— 
Cerro de Pasco Sales Corp. Complete in- 


tion Tools—The formation on low temperature Cerro Al- A-1-38—Brazing Alloys—Handy & Har- 


akers, Inc. New loys in Bulletin No. 8. pe(Page 197) man. Technical bulletins T-1 and os 


oys and their compositions. (Page %8) 


A-1-137—Circular Saws—Circular Tool 
Co., Inc. Catalog O has complete facts on 
Circular metal cutting saws. (Page 137) 


A-1-13—Drill Bush' The American A-1-181- Motrola 
Drill Bushing Co. Literature describes Co Hand Tachometer de- 
complete line of standard and special scri in Catalog 147-D. (Page 181) 


bushings. (Page 13) 


A-1-11—Lathes—The American Tool 


A-1-197-1—Gaging Tools—Comtor Co. 
= 50 descri Comtor plugs. (Page 


A-1-174—Hydraulic 
Machine Co. Calculations on air and hy- 


Works Co. Descriptive Bulletin No. 328 A-1-144—Carbide Gages—Arthur A. draulic equipment made hy with free 


describes the use o 


“American Pacemak- Crafts Co., Inc. New catalog describes Logan Calculator. (Page 17 


er” lathes eq super-finishing 
(Powe complete line of Crafts carbide gages 


A-1-143—Metal Cutting Saws—Armstrong- Division of DeVlieg Machine Co. 


(Page 144) 


A-1-201—Boring Tools—Madison Indus- 


. tries, Inc. Free 40-page catalog on bori 
A-1-31—Boring Tools Deviieg Microbore tools including cutter grinding data and 


Blum Mfg. Co. Marvel Catalog gives com- plete information on DeVlieg Microbore other useful information. (Page 201) 
— a eT on Marvel metal cutting System available in catalog No. 57. (Page 


A-1-198—Surface Grinders—Mattison Ma- 
chine Works. Catalog describes Quick- 


A-1-152—Clamping Tools—Armstrong A-1-123—Counterbore—E clipse Counter- Tilt spindle and other exclusive features 
Circular describes the bore Co. Port Contour Folder available of Mattison’s Nos. 24 and 36 vertical ro- 
complete line of set-up and hold-down on port contour cutters with precision tarys. (Page 198) 


Bros. Tool Co. 
tools. (Page 152) 


ground form relief. (Page 123) 


A-1-155—Dial Indicators—Federal Prod- A-1-168—Carbide Tools—Metal Carbides 


A-1-10—Taps—Bay State Tap & Die Co. ucts Corp. Catalo; og 58 describes the com- Corp. Coen, 56-G gives complete —_ 
Information on tapping on ues in- plete line of Federal dial indicators. ificarions on Talide carbide tools. e 
cluded in Bay State Catalog 56. age 10) (Pages 154-155) 168) 
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THE TOOL ENGINEER'S 


erulce Bureau 


TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 


A-1-169-1—Carbide Cutting Tools—W. F. 
Meyers Co., Inc. Carbide tipped and solid 
carbide cutting tools listed in new Cutter 
Catalog No. 52. (Page 169) 


A-1-27—Air Cylinders—Miller Fluid Pow- 
er Division of Flick-Reedy Corp. Features 
of Miller Air Cylinders shown in Bulletin 
A-105. (Page 27) 


A-1-180-4—Hydraulic Cylinders—Modern- 
air Corp. Data available on Veri-Trol 
hydraulic checking cylinders in new data 
bulletin. (Page 1580) 


A-1-28—Subland Drills—Mohawk Tools 
Ine. 12-page catalog illustrates multiple 
advantages of drilling and chamfer 
with ohawk standard subland drills. 
(Page 28) 


A-1-36—Thread Rolling Heads—National 
Acme Co. Cost-reducing ideas using 
thread rolling heads listed in Bulletin 
NAF-57A. (Page 36) 


A-1-171—Gear Cutting Tools—National 
Tool Co, Free 92-page catalog shows com- 
peote line of special tools for metal work- 
ng. (Page 171) 


A-1-196-2—Jig and Fixture Components. 
Northwestern Tools, Inc. Catalog with 
tracing templates now available. (Page 
196) 


A-1-145—Metal Cl ing Compounds— 
Oakite Products, Inc. Free copy of “Some 
Good Things to Know About Metal Clean- 
ing” now available. (Page 145) 


A-1-125—Milling Cutters—The O. K. Tool 
Co., Ine. Free 52-page book of blueprints 
shows actual multi-diam tools for multi- 
ple operations. (Page 125) 


A-1-185—Cylinders—Ortman-Miller Ma- 
chine Co. Complete line of O-M Cylin- 
ders listed in Catalog 101A. (Page 185) 


A-1-190-4—Tool Components—PIC Design 
Corp. Free 32-page catalog on plastic tool 
design templates now available. (Page 
190) 


A-1-12—Bending Machines—Pines Engi- 
neering Co., Inc. Case study data on 
cost-cutting advantages of production 
bending now available. (Page 12) 


A-1-114—Cleaning Equipment—Pioneer- 
Central Division, Bendix Aviation Corp. 
Report available on Sonic energy clean- 
ing showing details of principles and il- 
lustrations of the process. (Page 114) 


A-1-126—Clutches—Rockford Clutch Divi- 
sion, Borg-Warner Corp. Bulletin shows 
typical installations and applications of 
ockford Clutches and power take-offs. 
(Page 126) 


A-1-187—Gear Hobbing Machine—Russell, 
Holbrook & Henderson, Inc. Bulletin RH- 
132-01 describes the new Mikron 15-sec- 
ond spacing accuracy machine. (Page 
187) 


A-1-194—Diamond Wheels—Simonds Ab- 
rasive Co. Illustrated catalog gives com- 
plete information on diamond wheel line. 
(Page 194) 


A-1-119—Expanding Locators—Speedgrip 
Chuck Division of Ernest, Holdeman 
Collet, Inc. Bulletin No. 27 gives full 
description and technical details of Speed- 
grip expanding locators. (Page 119) 


A-1-179—Socket Screws — Standard 
Pressed Steel Co. Fastener reliability in- 
formation and copy of new SPS Booklet 
‘High Reliability” available. (Page 179) 


A-1-4—Surface Grinders — Thompson 
Grinder Co. Descriptive literature avail- 
able on new Thompson Type D Grinder. 
(Page 4) 


A-1-180-1—Grinding Wheel Dresser— 
Threadwell Tap & Die Co. Free bulletin 
T-244 has complete information on Tangi- 
Matic Dresser. (Page 180) 


A-1-142—Hydraulic Cylinder—T omkins- 
Johnson Co. Information on T-J Squair 
head cylinders available in Bulletin No. 
SQ-10-58. (Page 142) 


A-1-184—Tool Steel—Uddeholm Co. of 
America, Inc. Tool Steel Stock List No. 
13 describes too] steels and uses. (Page 
184) 


A-1-164—Drill Heads—U. S. Drill Head 
Co. Catalog AD-57 gives information on 
standard adjustable style driil heads. 
(Page 164) 


A-1-112—Carbide Tools—Vascoloy-Ramet 
Corp. New Catalog VR-58 gives complete 
details on line of carbide ceramic and 
me cast alloy cutting tools. (Page 
112 


A-1-33—Retaining Rings—Waldes Kohi- 
noor, Inc. Complete information and en- 
yee data available for the Truarc 

rong-Lock Ring, Series 5139. (Page 33) 


A-1-196-3—Finishing Wheels—Brightboy 
Ind. Division, Weldon Roberts Rubber Co. 
Catalog listing grains, textures and ma- 
chine speeds of Brightboy abrasive 
wheels now available. (Page 196) 


A-1-16—Chucks—N. A. Woodworth Co. 
Standard chuck data now available in 
catalog 3-58. (Page 16) 


A-1-146-1—Roll Equipment—The 
Yoder Co. Illustrate book describes 
Yoder roll forming equipment. (Page 146) 
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Promotion of W. C. Butcuer from 
general manager to vice-president- gen- 
eral manager was announced by The 
Bellows Co. of Calif. At the same 
time, L. A. Boese was advanced from 
Cleveland district manager to sales 
manager of the firm. 


; 


Roland Lehy, president of Jack Kleinoder has been 


Baker Brothers, Inc., was 


Gear Grinding Machine Co. an- 
nounced promotion of Frep F. MILLER 
to the office of vice-president in charge 
of engineering. He formerly was vice- 
president of Detroit Bevel Gear Co., 
until recently a Gear Grinding sub- 
sidiary. 


Gorden M. Sommer was 


elected to the additional 
post of president of Gear 
Grinding Machine Co. 
where he has served as a 
director since last Febru- 
ary. 


elected president of the 
National Tool & Die 
Manufacturers Assn. He 
is president of Vidmar, 
Inc. and general manager 
of Volkert Stampings, 
Ine. 


named vice-president in 
charge of engineering for 
Cleering Machine Corp., 
division of U. S. Indus- 
tries, Inc. He has been 
director of research and 
development. 


Latrobe Steel Co. recently announced 
that R. T. Eakin would assume the 
post of vice-president of operations to 
succeed J. R. Larson who retired. Mr. 
Eakin, who is a member of ASTE’s 
Detroit chapter, has been works man- 
ager at the Allegheny Ludlum Steel Co. 
plant at Brackenridge, Pa. 


American Standards Association has 
elected J. R. TOWNSEND, special assist- 
ant, Office of Assistant Secretary of De- 
fense (Research and Engineering) an 
association president. Newly elected 
vice-president is FranK H. Rosy, ex- 
ecutive vice-president of Federal Pacific 
Electric Corp. 


Harvey L. Spaunsure was elected 
chairman of the board and Wisur C. 
STAUBLE president of Veeder-Root Inc. 
Mr. Spaunburg, who has been presi- 
dent of the company since last March, 
succeeds the late John H. Chaplin. 
Mr. Stauble, a member of ASTE’s 
Hartford chapter, also will continue in 
his former office of president of The 
Holo-Krome Screw Corp.,  wholly- 
owned subsidiary of Veeder-Root. 
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Two vice-presidential appointments 
at Linde Co. division of Union Carbide 
Corp. involved Leo I. Dana who be- 
came. vice-president-technology and 
Davin who was named vice-pres- 
ident-research. Dr. Dana, who has 
been a vice-president of the division 
since 1951, will be responsible for 
evaluating Linde’s technical program. 
Mr. Swan, who has been director of 
research and development since 1957, 
is responsible for research and devel- 
opment activities of Linde’s laborato- 
ries in Tonawanda, N. Y., and Speed- 
way, Ind. 


Directors of Hoover Ball and Bear- 
ing Co. announced that Ciirrorp H. 
Simmons, who has been chairman of 
the board and president, was reelected 
chairman of the board and named chief 
executive officer of the company. WiL- 
L. Brittain, formerly executive 
vice-president, was elected vice-chair- 
man of the board and chairman of the 
management committee. Herman L. 
Schrock, who was vice-president, was 
elected president. 


Hersert H. Upton and THomaAs 
Hotus, Jr. are newly elected vice- 
presidents of the Brown & Sharpe Mfg. 
Co. Mr. Upton continues in his capac- 
ity as general manager of the com- 
pany’s Hydraulics Div. and president 
of B&S subsidiary, the Double A Prod- 
ucts Co. Mr. Hollis also continues in 
his present capacity as general man- 
ager of the Cutting Tool Div. and pres- 
ident of B&S subsidiary, Nelco Tool 
Co. Both men are members of ASTE. 
Mr. Upton belongs to Jackson chapter 
and Mr. Hollis to Hartford. 


Henry G. Haynes is new president 
of B. C. Ames Co. succeeding the late 
Warren Ames. He has been company 
treasurer for more than 12 years. 

At the same time, the company’s 
board of directors elected Briss C, 
AMEs, vice-president, AMEs, 
Jr., vice president, and Henry G. 
Haynes, Jr., treasurer. 


At The DuMore Co. Tom Carro.i 
was appointed vice-president in charge 
of sales while Harry Wardrip, formerly 
assistant sales manager was named to 
succeed Mr. Carroll as sales manager. 


James P. Gitt, who has been presi- 
dent of Vanadium-Alloys Steel Co. 
since 1953, now also holds the position 
of chairman of the board of that com- 
pany. As board chairman he fills the 
vacancy created by the death of Roy 
C. McKenna last summer. Mr. Gill is 
a member of ASTE’s Pittsburgh chap- 
ter. 


Anprew Lercuer, president of St. 
Joseph Lead Co. recently also be- 
came president of United Engineering 
Trustees, Inc., an organization incor- 
porated for the purpose’ of advancing 
engineering arts and sciences. 


Elected to serve as officers of 
NTDMA with new President Kleinodor 
are Joun A. Bartu, vice-president of 
The Barth Corp. as first vice-president ; 
Harotp G. Murpock, vice-president of 
Arrowsmith Tool & Die Corp., second 
vice-president; Joun Dewnurst, pres- 
ident of Arrow Tool Co., secretary; and 
James A. Perpy, vice-president of At- 
lantic Mfg. Co., treasurer. Messrs. 
Murdock and Dewhurst are members 
of ASTE’s Los Angeles and Hartford 
chapters respectively. 
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interchangeable with all 
standard JIC cylinders 


With the introduction of the ALL NEW T-J Squair 
Head, Tomkins-Johnson now offers industry the 
most complete design range of air and hydraulic 
cylinders. Presently available in bore diameters 
from 1-”% to 8 inches, the T-J Squair Head is an 
interchangeable cylinder which produces maxi- 
mum force and efficiency, with minimum pres- 


sures. 


..and is also adaptable to the use of low 


pressure oil as the working medium. Write today 
to The Tomkins-Johnson Co., Jackson, Michigan, 
for Bulletin #SQ 10-58 and complete details, 


CHECK THESE 10 POINTS OF T-J SUPERIORITY 


. One Piece Piston 


. Hard Chrome Cylinder Bore 
and Piston Rods 


3. High Tensile Steel Tie-Rods 


4.Cushion Adjusting Screw, 
Externally Adjustable 


5. New Super-Cushion for air, 
or Self-Aligning Master Seal 
for oil (T-J Patents) 


6 Solid Steel Heads and 
Mounting Plates Standard 
all Models 


7. 


Port Design Allows Mini- 
mum Pressure Drop on 
Inlet or Outlet 


Chevron Type, Self-Adjust- 
ing Rod Packing 


. Piloted Packing Gland— 


Absolute Alignment 


Piston Rod, Extra Strong— 
Polished and Chrome Plat- 
ed for Efficiency and Pro- 
tection 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CUINCHORS 


FOR FURTHER INFORMATION, USE READEK SERVICE CAKD; INDICATE A-1-142 
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At The Cincinnati Milling Machine 
Co. Freperick V. Geter, president 
since 1934, was elected chairman of the 
board with responsibilities of chief 
executive officer, to succeed WALTER W. 
TANGEMAN who retired after 50 years of 
service. Mr. Tangeman continues as a 
director. To fill the post of president 
of the company, directors elected. SWAN 
E. Bercstrom former executive vice- 
president. Mr. Bergstrom is a member 
of ASTE’s Cincinnati chapter. 


At the annual meeting of the Ultra- 
sonic Manufacturers Assn., the ‘board 
of directors elected Jack T. Wetcu of 
Sheffield Corp. to serve as president 
for the coming year. Mr. Welch is a 
member of ASTE’s Dayton chapter. 
Serving with him will be Norman G. 
Branson of Branson Ultrasonic Corp. 
as vice-president, Ropert L. Rop of 
Acoustica Associates, Inc. as secretary, 
and STanvey E. Jacke of Detrex Chem- 
ical Industries, Inc. as treasurer. 


The Allen Mfg. Co. recently ap- 
pointed SamueL W. CHANTLER director 
of research and development. For the 
past 14 years, he has been chief pro- 
duction engineer at Elastic Stop Nut 
Corp. 

At the same time, the company 
named Exvsert R. Faust works man- 
ager. Mr. Faust goes to Allen from 
Waterman Pen Co. where he was vice- 
president in charge of manufacturing. 


C. B. ZIMMERMAN was named man- 
ager of mechanical engineering for 
DeWalt Div. of American Machine & 
Foundry Co. and will be responsible 
for mechanical design engineering on 
present products and technical plan- 
ning of future product development. 
Prior to joining DeWalt, he was with 
General Electric Corp. 


Stan.ey E. Casson is new director 
of sales for The National Acme Co. 
He has been the company’s Detroit 
area sales manager for the past 23 
years. 


York Div. subsidiary of Borg-War- 
ner Corp. announced that Emit Pesiar 
was made vice-president and general 
works manager of the Grantley Works 
and S. S. MEApows was appointed 
vice-president and general manager of 
the company’s Decatur operation. 


At Leeds & Northrup Co., new post 
of vice-president-technical affairs was 
filled by NatHAN Coun, formerly man- 
ager, market development division, mar- 
keting department. Joun F. QueREAU 
became vice-president-manufacturing 
while retaining his present function of 
director of manufacturing. Donatp E. 
Moat was made vice-president-market- 
ing and will continue as director of 
marketing. 
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Gaging Tools, Instruments 


Photos and digest descriptions of 
modern tools, gages and inspection de- 
vices for electronics, nucleonics, mis- 
siles and rockets, miniaturization and 
automation presented in 12-page cata- 
log; includes numerous photos and 
identifications for typical applications 
of equipment. Request directly from 
Mr. E. J. Schneider, Engis Equipment 
Co., 431 S. Dearborn St., Chicago 5. 
tll. 


Chucks 


Mechanical features and complete 
specifications on each of 59 Supreme 
industrial chucks covered in 14-page 
catalog; also offers informatio? on 
chuck keys, arbors, chuck repair parts 
and portable drill attachments; fold- 
out chart gives essential information at 
a glance. Supreme Products Corp.., 
2222 S. Calumet Ave., Chicago 16, III. 

L-1-1 


Short Run Tooling 


Well illustrated, 28-page brochure, 
“Short Run Tooling for Long Range 
Economy,” offers information to show 
how short-run or “soft” tooling may be 
used to reduce tooling time and ex- 
pense in forming of diverse sheet metal] 
products. Arrowsmith Plastic Tooling, 
Inc., 5736 W. 96th St.. Los Angeles 45, 
Calif. L-1-2 


Storage Racks 


Catalog R-400 describes wide variety 
of industrial material storage racks; 
extensively illustrated with application 
drawings, photos and diagrams. Chi- 
cago Tramrail Corp., 1330 S. Kostner 
Ave., Chicago 23, Ill. L-1-3 


Bending Machines 


Comprehensive view of line of rotary 
bending machines offered in extensive- 
ly illustrated 32-page catalog; dis- 
cusses main applications for various 
units and their advantages and shows 
equipment in use; includes helpful in- 
formation for determining correct 
equipment for given job. Wallace 
Supplies Mfg. Co., 1300 Diversey 
Pkwy., Chicago 14, TIl. L-1-4 
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for free booklets and catalogs—vuse request card, page 139 


Automatic Screw Driver 


Illustrated four-page Bulletin No. 
SD-Bl on Auto-Torque driver for 
screws and nuts shows various models 
and how parts are handled by the 
newly developed feeder; includes spec- 
ifications. Dixon Automatic Tool, Inc., 
2300 23rd Ave., Rockford, Tl]. L-1-5 


Paint Stripper 


Four-page folder describes Stripper 
S-A compound for stripping epoxy 
resins, acrylics, Vinyls, polyesters and 
other hard-to-remove finishes; explains 
procedure recommended for its use. 
Oakite Products, Inc., 11 Rector St., 
New York 6, N. Y. L-1-6 


Can Any Hack 


MORE CUTTING STRONES 


MARVEL Reciprocating Crank Lever Action, pro- 
viding quick return of the saw frame on the non- 
cutting stroke produces 334% more cutting strokes 
per minute than ordinary saws without increasing 
the peak blade velocity on the cutting stroke. Re- 
sult: faster cutting-off without damage to the blade. 
With far greater feed pressures automatically avail- 
able, plus more cutting strokes per minute, is it any 
wonder that MARVEL Series 6 and 9 Hack Saws 
will give you faster, accurate cutting-off every time? 


sFast Asa RVEL? 


EFFECT! 


MARVEL Series 6, 6A, 9 and 
9A Hack Saws are capable of 
| automatically applying more 
than twice the feed pressure 
required for most hack saw- 
ing jobs. This means that 
MARVEL Saws can utilize the 
full strength and heat resist- 


forces the blade to cut as deeply as possi- 

ble and practical on every stroke—to 

cut-off the work in the fewest possible 

strokes by automatically adjusting 

the feed pressure in relation to the 
hanging work resist 


ARMSTRONG-BLUM MFG. CO. 


5700 BLOOMINGDALE AVE. CHICAGO 39, HLLINOIS 
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CARBIDE GAGE 
CATALOG 


Yours for the ask- 
ing .. . CRAFTS new, eight- 
page carbide gage catalog de- 
signed to help you with all your 
precision gage problems. 


PLUG GAGES 


GAGEMATICS 


CRAFTS continuous research 
and job testing provide you 
with more economical ways to 
increased production. Always 
dependable, CRAFTS’ service 
reduces costly delays . . . mini- 
mizes downtime. Mail this cou- 
pon for your free gage catalog. 


MAIL THIS COUPON TODAY 


i 
Artuur A. Crarts 
Company, Inc. 
595 NEWBURY STREET 
BOSTON 15, MASS. 
= 
ADDRESS 
! 
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Surface Grinder 


Eight-page Machine Bulletin 2-161-1 
describes Model 161 rotary surface 
grinder for precision grinding of flat, 
concave and convex surfaces of small 
work; well illustrated by closeup pho- 
tos and dimensional drawings; includes 
dimension and specification tables and 
ordering data. The Heald Machine 
Co., 4 New Bond St., Worcester 6, 
Mass. L-1-7 


Welding on Copper 


Pocket folder offers brief descrip- 
tions of 19 alloys, fluxes and an auto- 
matic fluxing system especially pro- 
duced for work on copper; .compre- 
hensive enough to serve as operating 
guide to procedures for soldering, fill- 
ing, sealing, torch brazing, and torch 
and are welding. All-State Welding 
Alloys Co., Inc., White Plains, N. Y. 

L-1-8 


Grinding and Lapping 


Revised catalog of precision grinding 
and lapping machines includes details 
on Type S-3 hydraulic surface grinder, 
No. 2 unitized transfer type crankpin 
grinder, and Type CC-8 Crank-O-Matic 
semiautomatic crankpin grinder, de- 
scribes and illustrates important fea- 
tures and advantages of equipment. 
Norton Co., Publicity Dept., Worcester 
6, Mass. L-1-9 


Finishing Vibrator 


Description of equipment, its opera- 
tion, application and important advan- 
tages presented in 12-page Bulletin 
258, “Introducing the Lorco Vibrator 

. a new concept of precision finish- 
ing;” illustrated by before-and-after 
photos of products finished by this 
method. Lord Chemical Corp., 2068 S. 
Queen St., York, Pa. L-1-10 


Turret Drills 


Twelve-page bulletin discusses con- 
struction features, setup, operation and 
advantages of six and eight spindle au- 
tomatic hydraulic turret drills and 
Burgmaster six and eight spindle auto- 
matic tape controlled turret drills and 
machine accessories; extensively illus- 
trated. Burg Tool Mfg. Co., Inc., 15001 
S. Figueroa St., Gardena, Calif. L-1-11 


Lift Truck Attachments 


General catalog presents full line of 
clamps with various arm units, extra 
shoulders, guide bars and hanger 
blocks for lift trucks; drawings show 
attachment details; also describes and 
illustrates more than 70 other lift truck 
attachments for industrial use. Little 
Giant Products, Inc., 1571 N.E. Adams 
St., Peoria, Ill. L-1-12 


Instrument Bearings 


Complete line of thin section ball 
bearings in precision and ultraprecision 
grades to dimensions of the AFBMA 
B-500 series described in 24-page Cata- 
log 59, emphasizing exclusive construc- 
tion methods and advantages, also cata- 
logs Midget T series ranging between 
miniature bearings and conventional 
inch series; includes engineering data 
typical-application information. 


Split Ballbearing, Div. of MPB, Ine., 


Lebanon, N. H. L-1-13 
Retaining Rings 
Comprehensive 24-page brochure, 


“Waldes Truare Retaining Ring Cata- 
log No. RR 10-58,” includes selector 
guides to company’s line of standard 
and special rings with full descriptions 
of purpose, function and advantages as 
well as size ranges of each type; also 
includes more than 75 representative 
customer applications, grouped accord- 
ing to ring function. Truare Technical 
Service, Waldes Kohinoor, Inc., 47-16 
Austel Pl., Long Island City 1, N. Y. 

L-1-14 


Grinding Wheel Safety 


Pocket-size, 24-page booklet, “Safety 
Recommendations for Grinding Wheel 
Operation,” offers lay discussion of 
technical subjects such as maximum 
peripheral speeds, strength classification 
of grinding wheels, effect of wheel 
speed on grinding action, mounting 
procedures, truing and dressing, do’s 
and don'ts for safe grinding, etc.; in- 
cludes table for converting rpm to sfpm. 
Grinding Wheel Institute, 2130 Keith 
Bldg., Cleveland 15, Ohio. L-1-15 


Tubular Products 


Information on types, grades, lengths, 
finishes and general characteristics of 
small diameter stainless, steel, nickel 
and nickel alloy tubing, glass-to-metal 
sealing alloys, super and precipitation 
hardening alloys and fabricated tubular 
parts offered in 16-page Bulletin No. 
12; technical section covers quality 


control, identification and inspection 
methods. J. Bishop & Co., Platinum 
Works, Malvern, Pa. L-1-16 


Material Handling 


“Engineering and Application Book- 
let, No. 2008-N” on overhead conveyor 
systems provides detailed studies of 
track design, peening and stresses and 
also covers various types of carriers, 
cranes, tractors, track switches, buck- 
ets, grabs and electrification; includes 
illustrations of variety of overhead ma- 
terials handling installations. The 
Cleveland Crane & Engineering Co., 
Wickliffe, Ohio. L-1-17 
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Chucking Lathe 


Basic machine principles of Faster- 
matic automatic chucking turret lathe 
which permits speeds, feeds and ma- 
chine functions to be preselected elec- 
trically presented in 2l-page Form 
1179-A; includes discussions and illus- 
trations of 16 actual job applications 
as well as specification chart, sample 
job record sheet and machine floor 
plans; well illustrated by photos and 
drawings. Gisholt Machine Co., 1245 
E. Washington Ave., Madison 10, Wis. 

L-1-18 


Chemicals 


Indexed for easy reference, 64-page 
Antara Chemicals Catalog presents 
pertinent data on surfactants, organic 
intermediates, acetylene derivatives, 
carbonyl iron powders, ethylene oxide 
and glycols as well as specialty chem- 
icals. Covers composition, properties 
and uses. Antara Chemicals, division 
of General Aniline & Film Corp., 435 
Hudson St., New York 14, N. Y. 

L-1-19 


Set Screws 


Illustrated, 28-page booklet presents 
Setko socket shoulder screws, flat 
heads, button heads and dowel pins as 
well as the line of Perfect-Hole cold 
forged socket head cap screws; fea- 
tures self-locking set screw selector 
chart which includes 1001 combina- 
tions of metals, locking actions, points 
and suggested applications to help in 
selection of proper set screw for given 
application. Set Screw & Mfg. Co., 
Bartlett, Il. L-1-20 


Carbide 


Thirty-two page booklet, “Cemented 
Carbides for Industry” offers detailed 
information, with prices, on various 
carbides including Carmet cutting 
grade; contains technical section fea- 
turing six special charts on proper 
feeds, speeds and grades of carbide 
materials to use on various cutting 
operations. Advertising Dept., Alle- 
gheny Ludlum Steel Corp., Oliver 
Bldg., Pittsburgh 22, Pa. L-1-21 


Notching Equipment 


Notching operations that can be set 
up in stamping presses and press 
brakes in unlimited patterns for short 
or long runs presented in Catalog N on 
Strippit notching units for notching 
sheet material up to ¥-in. thick mild 
steel; includes description of edge 
notching units; contains dimensions, 
and specifications, and illustrates four 
methods of setting up equipment. 
Wales-Strippit, Inc., 211 S. Buell Rd., 
Akron, N. Y. L-1-22 
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WHICH 
METAL-CLEANING JOBS 
WOULD YOU LIKE 
TO IMPROVE? 


q Are you cleaning metal in the most economical way? See 
page 9 of Oakite’s FREE booklet on Metal Cleaning. 


q Are you cleaning metal the fastest way? See page 12. 


q Do you need room-temperature cleaning combined in one 
operation with temporary rustproofing? See pages 12 and 14. 


Q Do you know the advantages of alkaline pickling? 
See page 21. 


q Have you compared the values of iron phosphate coating 
and zine phosphate coating in preparation for painting? 
See pages 22 and 25. 


Q Can you use a cleaner that removes rust and oil at the same 
time; often eliminating all need for pickling? See page 30. 


q Do you have trouble stripping epoxy resins, pigment res- 
idues, phosphate coatings and under-paint rust? 
See page 31. 


G How do you clean parts that are too large to be soaked in 
tanks or sprayed in machines? See page 31. 


q Are you getting full profit out of your finishing barrels? 
See page 32. 


G What do you do when oversprayed paint neither floats nor 
sinks in your paint spray booth wash water? See page 35. 


G Do you need better protection against rusting in process 
or in storage? See page 37. 


FREE For your copy of “Some good things to 


know about Metal Cleaning” write to 
Oakite Products, Inc., 58 Rector Street, New 


York 6, N. Y. 


INDUSTRIAL Citay,, 


OAKITE. 


meTHODS SERVICE 


Technical Service Representatives in Principal Cities of U.S. and Canada 


Export Division Cable Address: Oakite 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-145 
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YODER 


Roll Forming 


Equipment_—product 
dependability—integrity of 
manufacture—engineering 
for specific production 
needs have all contributed 
to establish Yoder equip- 
ment as the industry stand- 
ard of excellence. Since 1909 
Yoder-built machinery, in- 
cluding Pipe and Tube Mills, 
Roll FormingEquipmentand 
Rotary Slitters, have earned 
world-wide customer satis- 
faction and recognition. 


Profit from Yoder's years 
of engineering and service 
experience. Send today for 
the illustrated Yoder Roll 
Forming Equipment Book, 


THE YODER COMPANY 
5525 Walworth Ave., Cleveland 2, Ohio 


COLD ROLL FORMING 
MACHINES 
SLITTING LINE 

AND TUBE MIL 
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Linear Procramminc—By Dakota Ul- 
rich Greenwald. Published by The Ron- 
ald Press Co., 15 E. 26th St., New York 
10, N. Y. Price $3.00. 82 pages. 

Requiring no mathematics beyond 
college algebra, this book presents an 
exposition and demonstration of the 
simplex algorithm for use, in hand- 
computed solutions of linear program- 
ming problems. The author bases his 
work on the method of George Dantzig 
and avoids the rigorous mathematical 
proofs in explaining the simplex tech- 
nique. 

This technique finds its usefulness in 
solving and formulating the many facet- 
ed problems of engineering, finance and 
management. Emphasis is concentrated 
on the hand solutions rather than on 
machine methods because most users 
of linear programming in these fields 
will not have access to electronic com- 
puters. 


NuMERICALLY CONTROLLED MACHINE 
Toots, IMPLICATIONS FOR MANAGEMENT 
—By H. Clifton Morse and David M. 
Cox. Published by Cox and Cox, 333 
North Michigan Ave., Chicago 1, Ill. 
Price $25.00. 186 pages. 

This report was written to alert 
management to the important phases 
of the numerically controlled machine 
tool problem. It outlines the problem 
for the reader in a discussion of the 
contents of the report and through the 
use of a timetable showing the develop- 
ment of the numerically controlled 
machine tools. 

Logical division of the report in- 
cludes three areas of study: Aspect |— 
the challenge and what to do about it, 
the impact of Aspect I and Aspect II— 
the implications of a a matured numeri- 
cal control program. In addition, sec- 
tions are included to suggest what the 
machine tool builder can do to help 
management. as well as a section on 
recommended supplement reading on 
the subject 


ANGLgear® 
simplifies 
power-brush 


ANGigeor 
RATIO 


Drawing shows ANGLgear application on Osborn 
Brushamatic® unit developed for finishing jet engine 
case components. ANGLgear permits compact design, 
has capacity to withstand reversal every 20 sec. 
without overheating. 


Osborn Manufacturing Co., a Cleve- 
land, Ohio, producer of power-brush 
finishing machinery, has found ANGL- 
gear ideal for adapting brushing heads 
to right-angle drive. Offering high 
capacity for its size, ANGLgear per- 
mits compact head design, facilitates 
brushing in restricted spaces. At the 
same time, its light weight cuts the 
overhung load to a minimum, helping 
reduce bearing wear. And it has the 
stamina to meet operating conditions 
that include reversal every 20 seconds 
—without overheating or undue wear. 


Perhaps ANGL gear can solve a similar 
90° drive problem for you. Completely 
enclosed, permanently lubricated, and 
featuring universal mounting, it is 
easily incorporated in your power 
transmission systems and requires little 
or no maintenance. 


You can specify standard ANGLgear 
in 1g, 1, 244 and 5 hp ratings, with 1:1 
or 2:1 gearing and 2 or 3-way shafting. 
See data in Sweet’s Product Design 
File or contact our local distributor. 


AIRBORNE ACCESSORIES 
CORPORATION 
HILLSIDE 5, NEW JERSEY 

INDICATE A-1-146-2 
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of CO, welding may be 
brought to many new industrial applica- 
tions because of research by Westing- 
house welding department involving 
electromechanics of weld metal transfer 
in gas-shielded 
welding processes. 
Result of the study 
is a new type of 
power supply 
equipment. The 
“Dynamic Reactors,” as they are called, 
are suitable for use with any standard 
constant- potential, constant - wire-speed 
system of metallic-inert gas welding. 
The compact, static, two-terminal pack- 
ages are connected in series with either 
of the welding current leads; physically, 
the units can be placed near the welding 
machine or near the work. 

By limiting the rate of rise of weld 
current, the reactors permit use of lower 
weld currents and the transfer of weld 
metal in droplet form. These factors, 
in turn, permit use of larger wire sizes, 
provide effective depth control of weld 
penetration, and allow use of the CO. 
process for vertical and overhead weld- 
ing. 

Pilot equipment already operating is 
in use for automatic and semiautomatic 
welding of mild steel but the process is 
considered equally applicable to stain- 
less steel, aluminum and nonferrous al- 
loys. 

Basically, the development grew from 
recognition that the high welding cur- 
rents normally characteristic of the CO. 
process were necessary to prevent cre- 
ation of globules of molten metal capa- 
ble of short-circuiting the arc. During 
such short-circuiting, the constant-po- 
tential power source produces very high 
currents whose magnetic forces can dis- 
rupt the globules and throw them from 
the are region as spatter. Growth of 
these short circuit currents are inhibited 
by the dynamic reactor which allows the 
weld metal to be melted for smooth 
transfer to the pool on the workpiece. 

When applied to automatic and semi- 
automatic welding equipment, the reac- 
tor permits reduced minimum welding 
current by a factor of more than 2:1. 
In a typical process using 1/16-in. di- 
ameter wire, minimum current can be 
reduced from the conventional value of 
300 amp to about 100 amp, with negligi- 
ble spatter—plus ability to weld in any 
position. 


New Applications 
For Gas Shielded 
Welding Methods 
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Reductions in weld current ranges 
also gives the CO, process ability to join 
thinner metal than formerly was practi- 
cal, according to the researchers. Butt 
welds now can be made without back-up 
plate on 0.040-in. material with elec- 
trodes of the same size as used for 
0.125-in. material. 


A way to lick obsolescence costs is 
promised with advent of the “building 
block” or unitized design concept for 
production machines. Henry C. Daum. 
manager of Ford Motor Co.’s machining 
process depart- 
ment and chair- 
man of an indus- 
try study commit- 
tee, explained this 
development by 
Ford, General Motors Corp., Chrysler 
Corp. and International Harvester, as 
permitting removal of one or more sec- 
tions of a production line and replacing 
them with other standard sections that 
could be adapted to new part design. 

Representatives of companies attend- 
ing meetings on the problem tend to 
agree that the new type of machine tool 
standardization is necessary in order 
that industry may reduce production 
machine obsolescence costs. In this at- 
titude, industrial users are not attempt- 
ing to dictate design features to machine 
tool builders—only a limited number of 
standardized specifications are being 
recommended. 

Example of the problem situation is 
the automobile industry where, until re- 
cently, it appeared possible that auto- 
mation, with its enormous investment in 
equipment, could tend to freeze design. 
Large transfer machines in use, particu- 
larly those for machining large com- 
ponents, have been highly specialized 
and difficult to adapt to changes in mod- 
el and part design. 

Some machine tool builders now pro- 
duce machines with standard dimen- 
sions; however, each builder’s standards 
are applicable only to his own products. 
“United automation”, according to Mr. 
Daum, would encourage incorporation 
of technological advancements and 
product design changes which benefit 
the buying public since the flexibility of 
equipment will make the changes less 
costly. 


Cost Outlook 
Brightened By 
‘Block’ Building 


M1238-1818 — Range 18” x 18”, working 
distance 9” to infinity. Reads to 0.001" up 
to 24” working distance. Protractor ocular 
reads to 3 minutes of arc. Image is erect. 


Cut inspection 
time in half 
with new Gaertner 

Coordinate Cathetometers 


These convenient, reliable optical 
instruments permit making precise co- 
ordinate measurements in a_ vertical 
plane. The two dimensions are measured 
with one setting, object does not have 
to be rotated. Inspection time is cut in 
half and resetting errors eliminated. 


Versatile Gaertner Coordinate Cathe- 
tometers are ideally suited for precision 
measurements on large objects; also ob- 
jects or points in recessed, remote, or 
inaccessible locations. Applications in- 
clude measuring jet engine sections, 
complicated castings, printed circuits, 
bolt holes and bosses on large piece parts, 
traces on cathode ray tubes, etc. 


Because these are optical rather than 
mechanical measuring instruments, you 
make non-destructive measurements 
without contact, distortion, or concern 
about pressure being applied to the ob- 
ject when making a setting. Instruments 
available in English or Metric system. 


M1236-46— ——» 
Horizontal range 
vertical range 
Reads to 0.0001", 
working distance 5” 
to infinity. 


<—— M1236-22— 
Range 2” x reads 

to 0.0001"’. Working 
distance 5” to infinity. 
Shown with 19 mm 
mounting rod, and without 
telemicroscope. Instrumen? 
permits precise coordinate 
movement of other objects 
such as photo cells, 
probes, etc., in place 

of telemicroscope. 


Write for Bulletin 188-53 G 194-57 


The Gaertner 
Scientific Corporation 


1241 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 
INDICATE A-1-147 
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a super-hard cemented carbide for 
high speed, high precision machining of steel 


CARMET CAGO4 


now added to Carmet’s crater-resistant GOO series 


Here’s a new product of Allegheny Ludlum research to help 
you meet today’s demand for high speed machining of steel. 
It’s an ultra hard tungsten carbide with unusually high crater 
resistance, wear life and high strength at high cutting tempera- 
tures. CA604 operates in the fast cutting ceramic areas, com- 
bines high velocity finishing with light to medium feeds. Field 
tested for more than a year, CA604 is offered in Indexable 
Inserts and blanks for mechanical holders. 


CARMET OFFERS A CARBIDE GRADE FOR CUTTING ANY STEEL ALLOY 


Ps Relative Characteristics of Carmet Metal Cutting Grades a 
CA 604 This chart shows how grades in the CA-600 Series compare in crater resistance, edge A 
Extra hard for high wear resistance and shock resistance. The units of measurement indicate only relationship e 
For fine finishing and high ve- CRATER SHOCK 
locity cuts of steel RESISTANCE RESISTANCE - 
CA 606 
For lighter cuts on all steels @ oa 
and magnetic alloys 
CA 608 ¢ 
For light cuts on all steels; 
General purpose steel cutting; 
high shock resistance. 
CA 51 
For heavy, interrupted cuts, 
high shock resistance. 
Your Carmet Distributor carries Carmet standard tools, 
Write for new Catalog C-16 holders, and Indexable Inserts in stock, assures prompt 
delivery and will aid you in selecting the proper grades 
Carmet Cemented Carbides and styles for economical machining. Call him today or 


write Allegheny Ludlum Steel Corporation, Carmet 
for Industry Division, Detroit 20, Michigan. 


WSW 7387A 
This 32-page first edition contains 

prices and complete specifications 
on Carmet’s full line of cemented 
carbide tipped tools, Indexable 
Inserts, blanks and holders. Speed 
and feed charta, grade comparisons 
and ordering information included. 


ADDRESS DEPT. T-13 


CEMENTED CARBIDE DIVISION OF 
ALLEGHENY LUDLUM STEEL CORPORATION 
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High Strength 


By L. H. MeCreery 


Supervisor 
Engineering Structures Materials 
Chance Vought Aircraft, Inc. 
Dallas, Texas 


oe wrought steel for air- 
frame construction is here to stay. Air- 
craft derive their high performance 
characteristics, in part, to the weight 
saved through use of high-strength steel 
parts, structural parts at 260,000 psi 
min ultimate strength. The airframe 
industry has just scratched the surface 
in the extremes of strength employed 
and in the frequency or extent of usage 
of parts processed to high strengths. 
Successful usage of airframe parts at 
high strengths dictates the employment 
of precision processes. Every process in- 
volved in fabricating such structural 
parts must be brought under rigid con- 
trol—even to the steel making process. 

Chance Vought’s first attempts to use 
wrought steel at strengths above 220,000 
psi brought this clearly into focus. To 
be successful in using parts heat treated 
to high strength. good sound aircraft 
quality steel was an absolute necessity. 

Using the best-known techniques in 
preparing specimen for tensile test, re- 
liable reproducible results can be ob- 
tained on this steel which when heat 
treated to R,50 or higher was supposed 
to be “brittle as glass.” Fig. 1 is a his- 
togram showing the experience at 
Chance Vought in procuring steel to 
our special requirements for transverse 
properties. This data was compiled from 
tests of specimen taken at the mid-radius 
location. All heats of steel which have 
been tested for or by Chance Vought 
have been tested at the center location 
as well as the mid-radius location. Fig. 
2 shows the results of the center tests 
which, although made until now for “in- 
formation only,” gives reason to launch 
a campaign for establishing guaranteed 
center-test minimums. We believe that 
such a stand is justified since it is ap- 
parent that mid-radius tests from heats. 
having low center properties, exhibit far 
more scatter in properties than those 
from heats having more desirable center 
properties. A macroetch quality re- 
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Processing 
Wrought Steel 


quirement must also become a part of 
any procurement specification for 
wrought steel, particularly for the high 
strength applications. 

The next step in steel making—the 
heating and hot working deserves some 
comment. First, to avoid ingot segrega- 
tion as much as possible, the smallest 
ingot should be employed which will 
still permit a significant amount of 
working in the preparation of the mill 
product. In case there may be some 
question as to the best method of 
reducing the ingot to billet, it can be 
either by rolling, forging or a com- 
bination of both. If the metal in the in- 
got is of high quality the exact reduc- 
tion procedure can vary considerably 
with barely noticeable effect on mechani- 
cal properties. Fig. 3 is a bar-graph of 
results of tests made on billets produced 
from ingots of a high quality heat, using 
several different reduction procedures. 
These test results are practically the 
same regardless of procedure used. Fig. 
4 shows results of tensile tests made on 
specimen from closed-die forgings, 
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Fig. 1. Histograms of properties ob- 
served in testing specimens from mid- 
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which had been forged from 4 inch 
square and from a flat-die forging, 
which had been forged from 9% inch 
square. Here again the results are 
practically the same. It is realized 
that these results contradict most of the 
available data obtained in testing closed- 
die versus flat-die forgings. It can only 
be concluded that these other tests were 
made on heats of steel, less carefully 
controlled than was the heat here re- 
ported. 

The forging operation employed in 
producing forgings for heat treatment to 
the Re 50-53 range must also be care- 
fully controlled since the results of any 
poor techniques employed will be mag- 
nified at this hardness. This should not 
be construed as a recommendation to 
eliminate forgings from articles pro- 
duced to the high-strength range but 
rather as a recommendation to employ 
only high quality forge shops and forg- 
ings. In investigating burning and seri- 
ous overheating, several disturbing fac- 
tors were brought to light, any one of 
which is sufficient cause for requiring 
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radius billet locations in steel produced 
for transverse property guarantee. 
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Fig. 2. Histograms of properties ob- 
served in tests of specimens taken from 


steel forgings produced only in those 
shops adequately equipped with person- 
nel and controlling equipment. To be 
specific these facts were uncovered: 

l. The die forging was being produced 
with forging equipment entirely too 
small for economical production. 

2. Heating equipment was such as to 
allow flame impingement on the 
blank. 

3. Thermocouples were inadequate in 
number and improperly located. 

4. The operator was compensated on a 
per-piece basis. 

5. Inspection consisted of dimensional 
checks only. 

It became obvious that the operator 
was using a dangerously high heating 
temperature resulting in frequent in- 
stances of overheating and burning. No 
doubt, he used this dodge to compensate 
for the underpowered equipment as well 
as to shorten the time needed to get the 
required configuration. It is important 
to note that when a lot of forgings were 
produced, using the same operator and 
equipment, but employing drastically 
different techniques under the surveil- 
lance of Chance Vought engineers, not 
a single area of even slight overheating 
could be found. 

The machining of parts which have 
been heat treated to high strength pre- 
sents quite a problem. In recognition of 
this fact the Chance Vought specifica- 
tion for processing high-strength steel 
parts gives the processor the options: 

1. Rough machine to 125 rms max, 
heat treat, then finish machine. 

2. Finish machine, then heat treat 
using (a) a neutral salt bath, (b) a 
controlled atmosphere with precise 
carbon potential contro] or (c) cop- 

per plate prior to heat treating. 
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center billet locations in steel produced 
for transverse property guarantee. 


Where machining is performed on the 
heat-treated part it is recommended that 
single point carbide-tipped tools be used 
and light cuts—no more than 0.006 ipr. 
Grinding is limited to a depth of 0.002 
inch max using a soft wheel and fol- 
lowed by light shot peening. 

Severe restrictions? Yes, but they are 
not without a sound foundation. Fig. 5 
is a photomicrograph showing what 
happens as a result of heat treating 
when the machined surface is rougher 
than specified. In another case a large 
number of parts were machined after 
heat treatment, disregarding the above 
recommendations. Fig. 6 is a sketch 
showing the difference between recom- 
mended practice and what was actually 
used. These parts suffered a high fre- 
quency of “static fatigue” with consid- 
erable cost to Chance Vought in making 
field exchanges, reinspection, retesting 
and making a 100 percent examination 
of suspected parts. 

These restrictions have led to the 
practice of machining before heat treat- 
ment almost without exception. This 
trend has certainly put an added burden 
on the heat treat processor. 

Heat treatment used is: 


1. Normalize stock or rough machined 
parts at slightly higher temperature 
than used in normal practice. 

2. Austenitize at slightly lower tem- 
perature than that customarily used 
observing precautions mentioned 
earlier. 

3. Quench in circulated—not agitated 

—oil at 160.180F. 

. Temper at 400-450F for 4 hr min. 

. Strip copper plate, if used, bake at 

375F for 4 hr. 


The atmosphere used during heat 
treatment of copper-plated parts must 
be slightly carburizing to the base metal. 
A strong oxidizing atmosphere converts 
the copper plate to oxide and decar- 
burization results whereas a strong car- 
burizing atmosphere may actually car- 
burize the base metal in spots, where 
the atmosphere finds voids in the copper 
plate. These localized spots of carbu- 
rized steel act as strong stress raisers 
and full ductility cannot be developed. 

One of the most difficult aspects of 
successful usage of high-strength steel 
parts is the protective finish. Although 
customarily considered inadequate for 
corrosion prevention, only a special me- 
tallic paint is currently in use, and with 
no instances of corrosion observed to 
date except on those parts subjected to 
abnormal service abuse. This paint is 
called mico-aluminum and is applied 
quite heavy. The metallized aluminum 
coating, although apparently equivalent 
to cadmium plate as to corrosion resist- 
ance, was not adopted. To obtain ade- 
quate adherence required gritblasting 
the high-strength steel part which was 
objectionable due to the notches pro- 
duced. Also, a metallized coating of 
aluminum, to be effective in retarding 
corrosion, required a thickness of 0.015 
inch when compared with 0.0004 inch 
of cadmium plate and 0.001 inch of 
paint. The author’s laboratory is cur- 
rently evaluating the cadmium-plating 
procedure proposed by Dr. A. R. Troi- 
ano of Case Institute of Technology. 
This procedure consists of a strike of 
cadmium at high-current density fol- 
lowed by an embrittlement relief bak- 
ing treatment then plating to required 
thickness. 

Dr. Troiano’s procedure assumes that 
hydrogen, the embrittler, enters the 
steel—only during the earliest stages of 
plating and not through deposited cad- 
mium itself. Some results obtained at 


Fig. 3. Photomicrograph showing 
cracks originating at rough machining 
tears. Magnification is 700X. 
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RECOMMENDED 


MAXIMUM DEPTH OF CUT .006" 
SINGLE POINT CARBIDE TOOL 
STRESS RELIVE AFTER FINAL CUT 


POOR 


DEPTH OF CUT UNCONTROLLED 


FORM TOOL 


NO STRESS RELIEF 


Fig. 4. Recommended and poor ma- 
chining conditions for fabrication of 


parts at Ro 50-53. 


Chance Vought about four years ago 
indicate that there is every reason to 
expect success from this procedure. 

All of the foregoing has been based 
on 4340 steel heat treated to Re 50-53. 
It is the author’s belief that, as we study 
the potential use of heavily alloyed 
steels, tool steels hot-work die steels, 
call them what you will, we will conclude 
that every precaution mentioned above 
must be scrupulously observed and very 
probably some additional ones we do 


not recognize as yet. 


Early results indi- 


cate that this new group of construction 
materials will require even greater care 
in at least the heat-treatment process to 
achieve their potential high strengths. 


Based on a paper presented at the SAE Nation- 
al Aeronautic Meeting of the Society of Auto- 
Lexington Ave., 


motive Engineers, Inc.. 
New York 17, N. ¥ 
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Hydraulic and Mechanical 


OLIVER 


2 PRESSES 


... designed and built with individual precision 
to give you maximum operating efficiency ! 


O-F Four-Column Type Hydraulic Presses 
in all popular standard sizes—50 to 
2000-ton capacities. Also Housing Types 
with capacities from 50 to 2000-tons. 


O-F Wheel and Forcing Hydraulic Presses 
in a wide range of sizes—10 to 1000-ton 
capacities engineered to meet your 
requirements. 


O-F Open Back Inclinable Mechanical Gap 
Presses are available in four standard 
sizes with capacities from 75 to 200-tons 
... built to J.C. Standards.* 

*Joint Industry Conference 


O-F Horizontal Bulldozer Hydraulic 
Presses are available in capacities from 
50 to 1000-tons. In addition, O-F Gap, 
Molding, Steam Platen, Extruding and 
Specialty Hydrau- 
lic Presses in stand- 
ard sizes or built to 
match your individ- 
val needs. 


Write, wire or phone today for the facts A. B. FARQUHAR DIVISION 


on Oliver-Farquhar Presses made with 
individual precision to give you maximum The Oliver Corporation 


operating efficiency. Our engineers will Press and Special Machinery Departments 

be glad to submit recommendations York 910, Pennsylvania 

covering our complete line of presses. Also Manufacturers of Farquhar Conveyors 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-151 
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How Standards Make 
Money 


By Forest H. Bump 


Standards Engineer 
Grinding Machine Div. 
Norton Co. 
Worcester, Mass. 


Any good standard, to have real 
value, must result in economy, simpli- 
fied operations, or safeguarding per- 
sons or property. We believe that the 
Norton ball-bearing standard fulfills 
two of these requirements—economy 
and simplified operations. 

Our preliminary study indicated that 
we used about 500 different makes, 


types. and grades of bearings. Our 
primary goal was to reduce the num. 
ber of bearings, to check the precision 
requirements of each application be- 
yond the Annular Bearing Engineers 
Committee (ABEC-1) specification, 
and to set up some type of a standard 
to control the selection of bearings. 

In several cases we were able to 
reduce bearing specifications from 
ABEC-5 to ABEC-3 without reducing 
the quality of our product. This 
change resulted in savings of more 
than $3700 per year. 

Before leaving the subject of sav- 
ings, we should mention intangible 
items such as duplication of purchas- 
ing records, purchasing orders, stor- 
age space, etc. The issuing of purchase 
orders has a dollar value and our ball- 
bearing standardization program has 
reduced the number of ballbearings 


ARMSTR 


Set-Up 
and 


accidents. 


ARMSTRONG Set-up and 
Hold-down Tools reduce setting- 
up time—keep men and machines 
producing. Designed for use on 
planers, drill presses, milling 
machines, etc., they hold work 
securely and rigidly, and thereby 
reduce spoilage and prevent costly 


AY 


T-SLOT CLAMP 


Go) 


Your local Armstrong Distributor 
carries ARMSTRONG Set-up 
and Hold-down Tools in stock in 
sizes for every operation. Stop 
haphazard setting-up methods. 


Provide each of your machines 


NON-SKID 
JACKS 


BLOCK 


T-SLOT BOLTS AND NUTS 
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UNIVERSAL CLAMP 


with a full complement of 
ARMSTRONG Set-up and 
Hold-down Tools. 


Write for Circular 


ARMSTRONG BROS. TOOL CO. 


5257 W. Armstrong Ave., Chicago 46, U. S. A. 


STRAP CLAMPS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-152 


purchased from 500 to 400. Of course, 
at the same time the quantities of 
those we do buy have been increased. 

To complete our program of ball- 
bearing standards, we issue a standard 
sheet to control the future use of ball 
bearings. Under a heading, “Notes to 
Engineers,” the rules of standardiza- 
tion to follow are listed. 

The over-all results of this standard 
can be summarized as follows: 


1. Duplication of bearings has been 
eliminated. 

2. The purchasing department now has 
several sources of supply. 

3. The future use of bearings is now 
controlled. 


4. Actual dollar savings have been 
realized. 


Of course, our progress on this and 
other projects has the approval of top 
management, which is so essential for 
any useful standardization program. 

In conclusion, let me remind you that 
standardization is a dynamic situation, 
and that one must be constantly alert 
to any new standard with a dollar- 
saving tag attached. Savings are the 
best approach to standardization prog- 
ress, 

Based on a paper presented at the Ninth Na- 
tional Conference on Standards of the American 


Standards Association, 70 E. 45th St., New 
York 17, N. Y. 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


Effects of the Thickness 
of Birefringent Coatings 


By J. W. Duffy 


Brown University 
Providence, R. I. 


Birefringent coatings have been shown 
to be a powerful experimental technique 
for the determination of surface strains 
of metals or other opaque bodies. The 
complete state of strain in a coating is 
determined for an arbitrary one-dimen- 
sional variation of the displacement at 
the metal] surface. Expressions are 
derived for the total photoelastic re- 
tardation through ‘the coating at any 
point on the metal surface. It is shown 
that strain gradients or curvature of the 
surface has a pronounced effect on the 
observed bire-fringence, and must be 
taken into consideration. This can be 
done by means of two correction factors 
derived which also takes into account 
the elastic properties of the coating and 
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its thickness. An experimental proced- 
ure is outlined for determining an un- 
known distribution of strain at the metal 
surface on the basis of the observed 
photoelastic pattern. 

Based on a paper presented at the Annual 
Meeting of the Society for Experimental Stress 


Analysis, Central Square Sta., P. O. Box 168, 
Cambridge 39, Mass. 
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The Reliability of 
Estimates of Physical 
Properties 


By W. J. Youden 


U. S. Bureau of Standards 
Washington, D. C. 


Engineers deal with experimental 
values that are estimates of certain 
properties of materials. So long as engi- 
neers are satisfied that these estimates 
are sufficiently reliable for their needs, 
they are not apt to invoke statistical 
techniques. Often interest does develop 
in obtaining some measure of the un- 
certainty in the experimental estimates. 
One source of this interest stems from 
the need to have confidence limits for 
these estimates when they are used in 
engineering design. The refinement of 
the experimental estimates of the magni- 
tudes of physical properties requires the 
use of the principles of good experimen- 
tation that are now systematically or- 
ganized in the subject of the statistical 
design of experiments. Good experi- 
mentation permits the identification of 
the sources of uncertainty in experi- 
mental results, especially when working 
with new materials. Among these sour- 
ces of uncertainty are actual differences 
among specimens tested, calibration of 
instruments and the control of the ex- 
perimental factors. 

Based on a paper presented at the Annual 
Meeting of the Socieety for Experimental Stress 


Analysis, Central Square Sta., P. O. Box 168, 
Cambridge 39, Mass. 
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The Production of High- 
Quality Steel Parts by 
Powder Metallurgy 


By Robert Talmage 
Powder Metallurgy Consultant 


It is difficult to say what will come 
in the future as many more technical 
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personnel will start working in pow- 
der. Much higher strengths will be ob- 
tained with flawless metal and thus al- 
low the reduction of the factors of 
safety now necessary to prevent failure 
due to imperfections which result from 
melting. 

Powder metallurgy is being recog- 
nized today, by a few, as a better meth- 
od of converting ore to mill products 
and in the future it will be found to be 
not only better but cheaper. Whole in- 
dustries will suffer revolutions such as 
that which will occur in the manufac- 
ture of threaded nuts. The author has 
invented a method of forming such 
products without machining and it is 
the most efficient way possible of pro- 
ducing such parts. 

Therefore, it is actually more difficult 
to say what parts of an automobile 
won't be made from sintered metal than 
what will be. It is my firm belief that 
powder metallurgy will displace liquid 
metallurgy as the dominant raw ma- 
terial method sometime within the next 
thirty years because it is the most effi- 
cient method of ore conversion and can 
produce a better product. 

Based on a paper presented at the National 
Production Meeting and Forum, Chicago, IIl., 


Society of Automotive Engineers, Inc., 485 
Lexington Ave., New York 17, N. Y. 
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Vacuum Pouring for 
Large Forging Production 


By Elliott A. Reid 


Asst. Chief Metallurgist 
Bethlehem Steel Co. 
Bethlehem, Pa. 


The adaptation of vacuum techniques 
to the needs of the heavy forging indus- 
try has been acocmplished through use 
of the vacuum pouring process. In this 
process, a large quantity of molten steel, 
melted in conventional furnaces, is 
poured into a mold which is set up 
in a large vacuum tank, to produce the 
extremely large ingots needed for heavy 
forging manufacture. While _ being 
poured through the vacuum, the steel is 
relieved of much of the dissolved gases 
present and it is also protected from ox- 
idation during the pouring operation. 

The advantages of the process are 
not obtained without considerable ex- 
penses for equipment and operation. 
Also the hazard of loss of ingot and 
equipment are increased. However, 
the improvement in quality of product 
more than justifies the added cost 
when critical applications of the 
product are involved. 


Based on a paper presented at the Annual Con- 
vention in Cleveland, Ohio, of the Association 
of Iron & Steel Engineers, 1010 Empire Bldg., 
Pittsburgh 22, Pa. 
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INDICATOR 


With the 
TOUGH -HARDENED 


Movement 


“HW” following Model Number indicates 
Hardened Gear Movement. 


. .. not only tough-hardened, but precision-hardened by a special method which 
greatly increases useful life of vital wear parts (gears, rack and pinion) and 
improves performance as well. 


This new hardened gear movement is available on most Federal Dial Indicators. 


Comparative tests show that Indicators with hardened gear movements have 

16% to 25% less friction, far better repeat accuracy, and greater stability of 
calibration than regular Indicators. And, since the hardened gear Indicator operates 
more smoothly, it exerts less contact pressure and provides quicker response to 
slight dimensional changes, so you have an Indicator of greater sensitivity as well. 


Read about this great new development and other Federal Dial Indicators in 
Catalog 58. Ask for your copy today. FEDERAL PRODUCTS CORPORATION 
9191 Eddy Street - Providence 1, Rhode Isiand. 


for recommendations in modern gages... 


Dial Indicating + Air * Electric, or Electronic — for inspecting, measuring, sorting, or automation Gaging 


3 


Wet-proof Indicator. Protected from coolant, 
oil, oil fog, and other liquid contaminants. 
Seven models, four magnifications. 


Series L Testmaster. Long range (.032” and 
.060”), high magnification. Large or regular 
size dials, two styles. .0001” or .0005” grads., 
eight models. 


Series M Testmaster. The Universal Test 
Indicator. Two styles. .001” or .0001” grads., 
eight models, plus non-magnetic. 


Regular Dial Indicators. Five sizes including 
A.G.D. groups | through 4. Over eighty differ- 
ent basic models plus thousands of variations. 


Auxiliary Plunger (new precision transfer 
unit) and new Cam Type Lifting Lever extend 
usefulness and preserve accurate reading of 
Federal Dial Indicators. 


New style Tolerance Hands set easily, lock 
securely. Weights for measurement of com- 
pressible materials. Made to your or A. S.T. M. 
specs. 


Perpendicular indicators. Two sizes, seven 
models. Crown or spiral gear movement. 


Leng Range Indicators. Wide variety of 
models up to 3” range, .001” to .0001” grads. 


Hardened Gear Movement greatly increases 
indicator life, improves performance. Available 
on all A.G.D. models . . . most other models. 


Super-Sensitive Indicators. Ultimate in indi- 
cator precision. Five models, .0001” or .00005” 
grads. 


Diels for any magnification. Also balanced, 
continuous, clockwise, counter-clockwise — 
with rev. counters, special markings, etc. 


Attachments. Right Angle or Hole . . . pre- 
cision transfer units for checking “inaccessible” 
places. 


Contact Points. Many shapes, dozens of sizes. 
Polished tips, hardened steel, chrome, T.C., etc. 


Backs. Regular, offset, post, screw, adjustable, 
and flat. Special backs to order. 


Ask for Catalog 58 describing the complete line of Federal Dial Indicators. 


FEDERAL PRODUCTS CORPORATION 


9191 Eddy Street 


Providence 1, R. |. 


AAFEDERAL 


for recommendations in modern gages... 


Dial Indicating + Air + Electric, or Electronic — for inspecting, measuring, sorting, or automation Gaging 
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--. and is still tapping 4400 holes per hour one year later! 


The only tooling needed was the 15-position dial plate 
to hold the parts. The plate was bolted simply to a 
standard Snow Dial Index fixture on a standard Snow 
universal tapping machine. 


We made the plate for our customer for $165.00. It 
arrived in his plant 6 days after he delivered a box of 
blank parts to us. With the plate went a tag showing 
Snow machine settings, and estimated hourly produc- 
tion based on the test run already made in our own shop. 
Time required for customer to set up the new dial plate 
was ten minutes! 


Standard universal Snow machines for drilling, tapping, 
or threading are available in vertical, horizontal or an- 
gular models. Their modest price will amaze you. They 
reduce changeover time, and cut tooling costs to a ridic- 
ulous minimum. 28 different types of standard air- 
operated fixtures are available from stock. On your next 
job, let us show you what the Snow method can do. 
Submit samples and prints. 


Snow Manufacturing Company, 435 Eastern Avenue, 
Bellwood, Illinois (suburb of Chicago). Dept. T. 


& W Oo W fixtures save dollars and days in tooling costs. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-156 
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PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 


HANNIFIN 


hydraulic cylinders proved best 
by drip-free test 


Bronze cariridge giand with *LIPSEAL*® 
“WIPERSEAL” can be easily rép'aced 
without 


Hannifin series “H” hydraulic cylinder 
with the only drip-free rod in. the industry. 


Select either “Step-Seal” piston rings 
No oil dripping on machine, product or floor proves complete 
exciusive “LIPSEALS” where garo 


"clearance flow” is faquired, sealing of oil within the cylinder by our removable, replaceable 
: bronze cartridge gland with the exclusive “LipseaL’’* and 
“WIPERSEAL” combination. (This new-type gland is shown 
close up at upper left.) This gland not only seals better, its 
long bearing surface is inside the seals where lubrication is assured. 


Other Hannifin cylinder features include ground and 
polished rods hardened to an extra-deep case, then hard-chrome 
plated and polished again; cylinder walls “Tru-Bored” straight 
and perfectly round before being honed... 48-hour delivery 
on most standard Hannifin cylinders whenever required. 

Your nearest Hannifin sales office or representative is listed 
in the A-Z volume of Thomas’ Register. Call us in when cylinders 
figure in your designs. Or, for cylinder literature, write: 


HANNIFIN COMPANY 


515 South Wolf Road ¢« Des Plaines, Iilinois 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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This 24-ft. boring mill is facing a disc of 300 stainless . . . a difficult machining operation . . . but this 3-man team quickly found the answer. 


Li This 3-Man Team makes 
expensive machines pay off 


Every time some new alloy must be machined, new 
problems arise as to the best tool, grade of carbide, 
feeds, speeds and depth of cut to use. Modern mills 
and machines are too costly to permit a lot of exper- 
imenting with resultant downtime. 

The only sure and economical way is by pooling the 
know-how of a 3-man “tooling team.” The Tool En- 
gineer knows the job requirements; the Machine 
Operator contributes his machining skill; and your 
Kennametal Carbide Engineer provides information on 
the latest developments in carbide tooling. 

Such a 3-man team can best determine the proper 
* Trademark 


tools required for the job . . . then fill those require- 
ments from the extensive line of Kennametal* tooling. 
Spearheaded by the Kendex* (patented) line of “‘throw- 
away” insert tooling with more than 50 standard styles, 
plus many adaptations for special needs, Kennametal 
offers a selection that will provide the right tool for 
every job... for every shop, whether large or small. 
Call in your Kennametal Carbide Engineer today to 
help you get the best tooling for every machine and 
material . . . applying Kennametal and helping to solve 
tough machining problems is his full-time job. Or 

write KENNAMETAL INc., Latrobe, Pennsylvania. 
3143 


INDUSTRY AND 


MINING, METAL AND W WORKING TOOLS ABRASION, CORROSION-RESISTANT PARTS 


WEAR AND HEAT-RESISTANT PARTS 


158 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-158 
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Most Accu Accurate - Versatile ROUNDNESS GAG 


INDI-RON:® uitra precision 


se Roundness, Concentricity and 
~Squareness Gage. 


% Measures to Three Millionths Accuracy 
Roundness—any diameter, |.D. or O.D. 
Concentricity—any diameters, |.D. or O.D. 
Squareness—any surface to any axis 
Flatness—any face or flange 


% Suitable for Laboratory or Production 
Simple to operate 
Parts easily centered and tilted 
other CLEVELAND PRECISION INSTRUMENTS Permanent Polar Chart record 


Scales—Thousandths, Tenths and Millionths 


INDI-AC Ultra-Precision INDI-AC, Jr. Transistorized 

Electronic Height Gage Indicator *” NO MAINTENANCE PROBLEMS 

MICRO-AC - Electronic Micro- ROUGHNESS METER - For Surface Spindle-sealed—no maintenance 

- - Electronic Production AU-MAC - Automatic Machine 

Gage Control and Positioning Systems Protector Tip* equipped gage head 


Ask for a demonstration 
and see why CLEVELAND 
Gages give you more. 


INSTRUMENT COMPANY 
6220 East Schaaf Road ~ Cleveland 31, Ohio 


*Patent Applied For. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-160-1 


quadrill . ACCURACY 
| T.LR. 


0002 .-R. less at Spindle Nose, .0005 T.1I.R. or less on 
ae bor six inches from Spindle Nose 


SPEEDS MODEL B943 
250 MOTOR DRIVEN 
= Other Spindle 
counrensinns Speed Pulleys WORK HEAD 
COUNTERBORES Available 


The quadrill performs all these opera- No. 11 8 & $ Tapered 
tions without setting up each time. Any Spindle Standard 
of four cutting tools can be brought Poh ell Equipment. No. 12 
into drilling position by indexing the B & S$ or No. 5 Morse 


turret. A real time and cost saver! 


TAP with the quadtapper 


By attaching the QUAD- 
TAPPER to any of the four 
spindle assemblies of the 
QUADRILL, you can drill 
and tap almost simultane- 
ously. Affords accurate 
tapping at high speeds. 


DESIGNED FOR PRODUCTION 
FOR USE ON QUADRILL ONLY COST 


Available at 


Send for complete details of CHICAGO QUADRILL Clip ad to your letterhead and send for Literature 
and K L ra A d D 
construction and oper- ee om an 7 ber e n, e ls 
1852 BUSSE HIGHWAY « DES PLAINES, ILL. Prey, 
USE READER SERVICE CARD; INDICATE A-1-160-2 USE READER SERVICE CARD; INDICATE A-1-160-3 
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Comparison tests between Hydrive and manually 
operated turret lathes prove Hydrive superiority and speed 


However, quality and precision are much more 
than secondary considerations. With Hydrive’s 
hydraulically constant pressures any lateral di- 
mension required can be maintained accurately. 
And with identical pressures pre-set into any 
production run, Hydrive will produce first and 
last pieces exactly the same. This consistency 
gives you less waste, less operator fatigue, and 


For further information check this coupon. Also check for free 
showing of the Acme Hydrive film. 


ACME 


INDUSTRIAL COMPANY 
208 North Lafiin Street 
Chicago 7, Illinois 
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more inspection time. .. . Acme Hydrive will 
adapt to turret lathes from bench sizes to No. 5 
and automatically operate the turret. Acme can 
automate the following functions: the cross 
slide, change spindle speed, advance bar stock, 
reverse direction of spindle rotation for tapping, 
and open and close collet and control them auto- 
matically with Hydrive. 


[-] Send me your Hydrive literature. 


[-] Make arrangements for us to see your Hydrive film. 


NAME_ 


FIRM NAME___ 


CITY STATE. 
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“TAPCO” checks performance and 
in-use costs on dial indicators 


The people at Thompson Products 
don’t guess ... they know 


re PRODUCTS want top performance as well as lowest over-all cost 
on their tools so they themselves can give top quality at a price in today’s highly 
competitive market. Their Tapco Group, Cleveland, keeps accurate records of 
all costs on Dial Indicators. A file card for each Indicator shows date purchased, 
original cost and a continuing record of all subsequent service costs. STANDARD 
Dial Indicators meet the stiff cost and quality requirements at Tapco, and they 
can do the same for you. 


Ask the Man from Standard or write for full information. 


(STANDARD) GAGe CompPANY, INc. 


® SINCE 1925 POUGHKEEPSIE, N.Y. 


A COMPLETE LINE OF GAGES... INDICATING, FIXED AND ADJUSTABLE TYPES 
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APRODUCT OF SKILL 


‘BUTTERFIELD 


BUTTERFIELD 


 INSPECTE 
TOOLS 


the complete line 


Skill-produced Butterfield drills, reamers, 
taps, dies, counterbores, cutters, end mills, 
hobs and carbide tools are as close as 
your phone. Worehouses in Chicago, 
Cleveland, Detroit, Fort Worth, Los 
Angeles, New York and San Francisco. 


Call your Butterfield Distributor. 


BUTTERFIELD 


BUTTERFIELD DIVISION, UNION TWIST DRILL COMPANY, DERBY LINE, VERMONT 
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Are you drilling 
holes in your 
MONEY 
POCKET? 


NOT when you use 
U. S. DRILL HEADS! 


That’s because Adjustable U.S. Drill Heads are 
designed and built for profit-making performance! 


Positive all-gear drive... Shaved gears for 
smooth, quiet operation ... High factor of 
safety in design for greater reliability ... 
Anti-friction bearing mounting of shafts and 
spindles for permanent alignment... Double 
Duty tools—when your drilling machine has 
a reversing spindle, you can drill and tap 


the same hole pattern with one head. Standard Adjustable style is made 

‘ ° in 5 models—58 sizes. A rugged 

Write for Catalog AD-57. Or, send specifications head ideally suited for high pro- 
of your requirements. No obligation, of course. duction with flexibility. 


Adjustable and Fixed Center Multiple Drilling Heads. 
DRI LL - Individual Lead Screw Multiple Tapping Heads. 


H EAD @@ UNITED STATES DRILL HEAD CoO. 


BURNS STREET « CINCINNATI 4, OHIO 
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57 HW tool steel forges star 
drills while they’re red hot 


In the Hampstead, Md., plant of Black 
& Decker Manufacturing Co., they needed 
a hot-work tool steel for use in the hot 
forging of star drills. The drills were to 
be made from %-in. carbon steel. The tool 
steel for the forging dies had to be easy 
to machine, have good resistance to wash, 
and stay on the job for long periods. 

Several competitive tool steels were 
tried, but their major shortcoming was 
insullicient resistance to wash in eritical 
areas of the die. Then Bethlehem 57 HW 
was used because of its high tungsten 
content, which leads to exeellent resist- 
ance to wash and wear. 

After the 57 HW die had been in serv- 
ice for some time, we learned that it had 
given a good account of itself in this ap- 
plication. The die had been hardened to 
approximately Rockwell C46. It was ex- 
tremely economical because of the way it 
stayed on the job. 

Once again a Bethlehem tool steel had 
provided outstanding service in the field. 

57 HW (AISI H-21) is our 9 pet tung 
sten type of hot-work tool steel. Air-hard- 
ened, it has high red-hardness and high 
abrasion-resistance. It also has good re 
sistance to heat-checking, and ean take 
plenty of shock. 


Typical Analysis 
Carbon O35 


Tungsten 9.35 
Chromium 3.25 


Vanadium 0.50 


57 HW has been proved in many hot- 
work applications. But don’t take our 
word for it. Give it a trial in your shop. 
You'll find your Bethlehem tool steel dis- 
tributor at your service. 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Brake Die tool steel bars are furnished 
in the heat-treated condition (squares 
and flats Brinell 248/293, and rounds 
302/352) so that the eustomer merely has 
to machine the tool to the dimensions de- 
sired. For many types of metal forming 
operations, Brake Die steel does an ex- 
cellent job. On some operations, however, 
certain areas of the dies may wear away 
faster than others. A common cure for 
this trouble is to use small inserts of BTR, 
our standard manganese oil-hardening 
tool steel, hardened to Rockwell C58-60 
at the wear points. 

A more economical way to solve this 
problem is to locally flame-harden the 
Brake Die steel at the wear points. Small 
surface areas on tools made of Brake Die 
steel can be hardened by merely heating 
with an oxy-acetylene torch for a few 
seconds (long enough to heat the surface 
to a definite red color, approximately 
1500F). No quenching is required, The 
portion of the steel which is heated will 
harden to Rockwell (55-60 because of the 
rapid cooling produced by the conduction 
of heat from the small heated spot into 
the larger adjacent areas which have not 
been heated, 

Flame hardening is not ordinarily con- 
sidered for hardening tools, but here is 
the exception which proves the rule. 


Brake Die Steel 
Can Be Flame Hardened 


Why They Go for A-H5 


In this shop, they wanted to combine 
long wear and minimum distortion on 
various types of trimming and blanking 
dies. They chose A-H5 (SAK A-2), and 
it did everything expected of it, and then 
some, A-H5 is our medium alloy air- 
hardening grade, with 5 pet chromium. It 
holds a keen cutting edge, has good resist- 
ance to abrasion and wear, and good 
deep-hardening properties. It’s also easy 
to machine, as indicated above. 
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YOU'RE 


BOUND TO SCORE! 
No matter which 


one carries the 


Write for 
CATALOG 
No. 5 Today! 
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INSPECTION 
PROBLEMS? | 
This booklet is for you! — 


This comprehen- 
Vi sive, elaborately 
illustrated booklet 
practical infor- 
mation on the use of the 
famous A.C. M.I. Bore- 
scope in various industries, 
for the inspection of inte- 
rior areas or surfaces not 
otherwise visible—together 
with full data on the types 
of Borescope available, 
and on their care and 
maintenance. Have you 
received your copy? 


£ Gentlemen: Please send me without obligation a copy of 
your booklet on Borescopes. 


State. 
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time-tested 


STEEL 
STAMP 


Whatever your need for 
product marking may be, 
Hoggson stamps can meet 
it. They are made of finest 
alloy steel, heat-treated to 
stand continuous impact 
without breaking face or 
mushrooming body. Ask 
about our inspectors’ sym- 
bol marking hammers, 
type holders, hand stamps 
with locating or position- 
ing attachments, marking 
dies for hand and machine 
use. 


HOGGSON & PETTIS MFG. CO., 141 Brewery St., New Haven, Conn. 
USE READER SERVICE CARD; INDICATE A-1-166-3 


COUNTERSINKING 
COSTS LATELY ? 


= A Sweance * 

= CARBIDE ECONO-SIN — REGRINDING 
= WILL GIVE YOU — es 

@ INCREASED AccURACY SF 


@ PRODUCTION 
@SmMooTHER SEATS « 


@ LONGER CONSISTENCY 
oF 


y @ LESS DOWN-TIME 
@ AND A COMPLIMENT 
FROM THE BOSS 
FOR SUGGESTING 
THE CHANGE 


NEIDE DEBURRING 
CUTTERS 


»* 
THe new cAnsive ECONO-SINK 
YOU GAIN ALL THE ADVANTAGES OF CARBIDE 
TOOLING -AND AT LESS COST por Cousilersumh Hole 


Mak for Information Prices Today / 


Severance TOOL 'NDUSTRIES INC. 


728 towa Avenue, Saginaw, Michigaa 


OUTSIDE DEBURRING 
CUTTERS 


TUBE END DEBURRING 
CUTTERS 
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GROUND FROM THE SOLID 


JOHN ATH & CO., Inc. 
28 Mann St., Worcester, Mass. 


PLUG CYLINDRICAL AND THREAD GAGES @ RING THREAD GAGES @ GROUND THREAD TAPS © INTERNAL MICROMETERS 
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BALLS & SEATS 
FOR CHECK VALVES 


COMPRESSOR 
SLEEVES & RINGS 


SPECIAL SHAPES 


1000, 2000, 3000, 4000, 
5000 6000 STYLES STYLES 


“RT” STYLE 


“RTT” STYLE 


© ROD STOCK 


KLAMP-LOK TOOLHOLDER INSERTS 


TR" "sc" "SQ" “DB” 


a @ 


THROW-AWAY INSERTS 
FOR KLAMP-LOK 
HOLDERS 


“STB” STRIPS 


“MB” BLANK 


TWIST DRILL 
BLANK 


GUN DRILL BLANKS 


HELICAL BLANK 


“TD” BLANK 


TALIDE-TIPPED COAL 
PULVERIZING HAMMERS 
OUTLAST STEEL HAMMERS 
50-1 AT LARGE PENNSYL- 
VANIA POWER & LIGHT CO. 


e TALIDE METAL, a tungsten carbide of superior 


quality, is harder, stronger, and more resistant to 
abrasion than any other metal. Properly applied, 
it gives superior service on applications where wear, 
heat, strain and shock are destructive to other metals. 


ABRASION RESISTANCE—Up to 100 times that of steel. 
* COMPRESSIVE STRENGTH—Higher than all melted, cast or forged metals and alloys. 
RESISTANCE TO DEFORMATION—2 to 3 times greater than steel. 

HEAT RESISTANCE—Resists oxidation and thermal shock up to 1500°F. 
THERMAL EXPANSION—Less than half the rate of steel, ‘‘creep’’ is negligible. 
FRICTIONAL RESISTANCE—tower than steel, non-galling, ‘‘slippery’’ properties higher. 


* TALIDE METAL is saving industry millions of dollars annually by wear-proofing 


vital parts on machine tools, presses, 
processing equipment used in the steel, oil, chemical, 


pumps, 


plastic, auto, 


compressors and other types of 
rubber, textile, 


glass, mining and metalworking industry. The physical properties of the most commonly 
used grades are listed below. Other grades are available for specialized applications. 


PHYSICAL PROPERTIES OF TALIDE METAL (P. S. |.) 


Rockwell | Specific |Transverse |, Co-Efficient | Modulus of 

No Shock C-91 | 91.8 | 14.90 | 235,000; 710,000 |3.00x10-6 | 91,000,000 

Sites Light Shock C-99 | 91.0 | 14.75 | 265,000 | 670,000 |3.65x10-6 | 84,000,000 
Medium Shock | C-88| 89.5 | 14.55 | 295,000| 635,000 |4.00x10-6 | 80,000,000 

Light C-85| 88.4 | 14.25 | 315,000; 600,000 |3.75x10-6 | 77,000,000 

IMPACT | Medium C-80| 87.0 | 13.85 | 335,000; 550,000 |4.50x10-6 | 74,000,000 
Heavy C-75| 85.0 | 13.15 | 355,000} 500,000 |5.00x10-6 | 70,000,000 

Note: Hardness values may vary plus or minus 


Metal Carbides 
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.2 to .3 on individual lots, 


Send for 


Catalog 56-6 
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TALIDE) 
HOT PRESSED AND SINTERED CARBIDES VACUUM METALS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY ' 
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SPECIALISTS IN 


Carbide Tipped and 
Solid Carbide 


CUTTING TOOLS 


It costs no more to enjoy the produc- 
tion advantages of MEYCO tools: “‘pre- 
cision’? minded since 1888, careful 
workmanship, weil equipped shops 
and capable design engineers . . . all 
add up to plus values for you. 

The finest quality and proper grade 
of tungsten carbide is engineered to 
the cutter’s job. Tools are precision 
ground and lapped for long life, tipped 
to carefully machined bodies balanced 
for rigidity. MEYERS works to toler- 
ances of .0001”, tipped cutters as thin 
as .030”, solid carbide cutters much 
thinner, diameters of 4,” and up. 

Your special problems in the field of 
cutting, slitting, slotting, under-cut- 
ting or form-cutting are solicited. 


Write for new Cutter Catalog No. 52 


wek Aup> pun 
umo sno Aq pasjasedns 


GINSISIG ATIVIIdIDIdS 


GVOUS 


"Wad O81 PUD “16 “6? 


© 0} voy onposd da Burpacds veeq — NOLLVEIEO ONILLZS 


TN 'T 


UNPARALLELED 
* ACCURACY 

RIGIDITY 

SIMPLICITY 

DURABILITY 


REPEAT TO .0001” 
IN 30 SECONDS 
WITHOUT BACKLASH! 
CAN BE ADAPTED 
TO FIT ANY 
MACHINE 


Buyqqoy 20 quizj> “sejyosd 


Aypibu 


PRECISION 


PRECISION TOOL & MFG. Co. ot phone 
| soutH LARAMIE AVE., CICERO $0, ILL 


NOLLDNGOYd ALTVNO YNOA ISVIYDNI SISO) OL 
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INCREDIBL 


THESE SAVINGS ARE REAL 
GORTON MACHINE TOOLS, 


both standard and custom-designed, are today *paying for 
themselves in record time. Here are just three typical examples: 


from & Hours per piece 


to S Minutes per piece 


This standard Gorton Trace-Master Hydraulic 
Duplicator was purchased to profile a complex part 
from a simple master. Previous cost of this operation 
was $102.40. Present cost with this Gorton machine 
is $1.07. Saving per piece is $101.33. 


*Cost figures were arrived at 
by using $2.80 per hour for 
operator's time and $10.00 
per hour, Machine rate. 


cost saving per piece... .*41,1439.20 


This Gorton Horizontal Mill with special holding fixture, 
tooling, hydraulics, etc., was purchased to machine thirty-five 
impeller blades from the solid, involving compound 
curvatures, thicknesses and depths. Former production 

time was one piece in 100 hours. Present time 

on this new machine is one piece in 
eleven hours. Machine was paid for 
after machining 22 pieces. 


machine pays for 
itself in 4 Weeks 


This Gorton 4-spindle “Automatic Cycle” Duplicator was 
purchased to mill out recesses in a round steel part. 
Original production time on a manually operated single 
spindle duplicator was 60 pieces per hour. Present 
production on this new machine is 204 

pieces per hour. Cost saving is 71%. 

Cost reduction and improved accuracy are important to 


you today. We shall be glad to analyze your needs 
and make specific recommendations on request. 


2601 Racine Street Racine, Wisconsin 


Tracer-Controlled Pantographs, Duplicators — ‘standard and special . . Horizontal and 


Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Témy and Accessories. 
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Everybody knows that 
National Tool Company K 

| makes gear shapers— 
| 
But did you know 
. we make rotary 
i, shaving cutters... 
For more @ ¢entury National Tool Company: 
: has supplied hich quality precision cutting todls to 
the metal working industry. When your job 


requires specic’ cutting tools gall your National Tool 
representative. His assistance is yours for the asking 
whether you're o!erested in one special tool 
or complete feeling program, 


be 


| New FREE Catalog 
N To National Tool Co., 11200 Madison Ave., Cleveland, Ohio 
an ad i : " Please send NEW 92 page catalog showing National Tool Company's complete line 
of speciol tools for the metol-working industry. 


Cleveland 2, Ohio Company 


Address— 
City 


| | 
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Representatives in major industrial centers State 


cost reduction 


NEW. Designed to reduce the cost of heavy 
drilling, large-hole boring, and heavy milling on 
huge workpieces, G&L’s new 8” or 10” spindle 80 
Series machines feature more than 20 feet of verti- 
cal headstock travel. 

Machines are available with an underarm; cross- 
sliding column; or a planer-type table. 

Giddings & Lewis offers table-, floor-, and planer- 
type horizontals with spindle diameters ranging 
from 3” through 14” and with electronic controls 
for template tracing, numerical positioning, or 
numerical contouring. ASK FOR CATALOG 80-F. 


All these operations, 

and more—for faster machining, less handling, 
fewer setups, with versatile 

G&L horizontal bars 


Backfacing with continuous 
: feed facing head. 


GL-100 


172 


NEW. This tape-controlled auto- 


matic horizontal boring, drilling, and 
milling machine has effected a 30% direct 
cost reduction in machining printing 
press parts. Big additional savings come 
from elimination of jigs and fixtures. 
The simple, punched paper tape control 
system repeats with high accuracy. 
These 4’ or 5” dia. spindle machines also 
can be operated by manual pushbutton 
or digital dial control. A product of 
G&L’s Kaukauna Division. ASK FOR 
CATALOG H-6. 


Turning and boring with 
continuous feed facing head. 


Ideas on tooling for 
TY 
| 4 
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with new multi-purpose Giddings & Lewis machines 


Pictured here are a few of the opportunities for reducing workhandling—for 
multiple tooling—and for combining on one machine jobs commonly routed to 


two or more different machines. 


Faster and fewer setups—faster machining —fewer nonproductive operations 
—easier, faster operation—quicker tool changes—and increased machine utiliza- 
tion are among the factors that warrant your full investigation of G&L equip- 
ment. Call your G&L distributor, or write. 


NEW. A vertical boring and turn- 
ing mill with speed and control that 
put it out in front for cost reduction. 
Complete remote control from a 
pendant station includes preselect of 
all ram and saddle feeds. Optional 
constant cutting speed increases tool 
life, reduces downtime—table speed 
changes made without stopping or 
changing gear. Table diameters from 
54” to 14’. Tracer or magnetic tape 
control available. ASK FOR CATA- 
LOG VBM-4. 


= 


Keyway Cutting with 
underarm and shaper head. 
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Boring and Turning 
Diameters up to 150” with 
tool on face plate drive. 


GIDDINGS & LEWIS 


Giddings & Lewis Machine Tool Company, Fond du Lac, Wisconsin 


NEW. With Davis throwaway tip 
block cutters for your STANDARD 
Davis block-type bars, tool costs can 
be reduced and production increased. 
Here’s why: (1) instant tip indexing 
with minimum downtime; (2) carbide 
grinding eliminated; (3) low cost per 
cutting edge—eight edges on negative 
rake tool, four on positive rake tool; 
(4) less tool inventory required. 

This is a development of G&L’s 
Davis Boring Tool Division. ASK 
FOR BULLETIN DB-410. 


Angular Milling attachment 
mounted on underarm. 


NEW. Boring, 


facing, and Class 3 
thread tapping of a 5” dia. hole in 1% 
minutes on the Chipmaster radial— 
12.5% the previous machining time! 
Product of G&L’s Cincinnati Bick- 
ford Division, the all-new Chipmaster 
has preloaded bearing spindle to take 
severe thrust loads of heavy boring, 
spade drilling, and facing. Instant 
spindle reversal at speeds to 2300 rpm 
cuts tapping costs. 4’—13” to 8’—19” 
sizes. ASK FOR CATALOG R-365. 


Extending Machine Range to 
save repositioning of work. 
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Illustrated—New 9700 Series 
Piggy Back Hydraulie Control Valve 
Meets J.1.C. Standards 


the ultimate in hydraulic valve design 


LOGANSPORT MACHINE CO., INC. 
7 wy 839 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG: 
AN 100-1 AIR CYLINDERS 62 SURE-FLOW PUMPS 
100-2 MILL-TYPE AIR CYLS. 200-1 HYD. POWER UNITS 
tame 100-3 AIR-DRAULIC CYLS. 200-2 ROTOCAST HYD. 
Tt 100-4 AIR VALVES 
100-5 LOGANSQUARE 200-3 750 SERIES HYD. 
CYLINDERS 


CYLINDERS 
FREE seno For THE “LOGAN CALCULATOR" 200-4 and 200-7 HYD. VALVES 


A gift to you from Logansport Machine CYLINDERS (©) 200-6 SUPER-MATIC CYLS. 
Company upon request. PRESSES 70-1 CHUCKS 
FACTS OF LIFE ABC BOOKLET 
CIRCUIT RIDER 


MEMBER: Nati. Mach. Too! Builders TO: 
Assn.; Natl. Fluid Power Assn. NAME 


COMPANY 
ADDRESS 
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Variety is the price of “Life” No single type of drill will give the longest wearlife 


under all operating conditions. One style is best for mild steels, another for plastics, another for tough stringy 
metals and so on. So it is wise to choose the particular type drili that will give longest wear- 
life and best results on each of your drilling jobs. 


Besides the Jobbers Length drills shown here, GREENFIELD-AMPCO Drill Catalog No. 58 lists 


ese? 
3 
2 
ECONOMICALLY 
dozens of other styles...and lots of application information, too. WRITE FOR A COPY TODAY. 4 — . eet 
i 
GREENFIELD TAP & DI 4 
EE GREENFIELD, MASS. 
Hany Of 


From airplanes to earth 
sateilites, modern products require mod- 
ern tooling. No matter how good your die heacs seem to 


be, if they are “back numbers”, !t will pay you to investigate new Geometrics. 
The Geometric man can show you how a new Geometric can improve 


your threading operations and lower your costs too. 


CALL YOUR GEOMETRIC DISTRIBUTOR TODAY 


GEOMETRIC-HOR 


NEW HAVEN 15, CONNECTICUT 


‘ 
a 
But, business today is 
“Com, Jovephine in my going places in the 
flying machine” — luxurious comfort 
t ond what thrill of swift, sleek modern 
i it was to ride in air liners. At the 
; : one of those same time many a “modern” a 
eee breezy sky buggies! shop is operating with flying wa 
+4 machine era tooling! — 
io 
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ACE 


Y has for you a most comprehensive range of kinds and sizes 
of Cut-Machining Units. For nearly every cutting task 
there’s a suitable machine available from Wallace. 


THE ROTATOR CUTTING 24” PIPE. 


2Vq MINUTES PER CUT. ‘ 


12” SWING CUTTING 34” ALUMINUM. 
1400 CUTS PER HOUR. 


WALLACE MODULAR POWER FEED — WET 
K CUTTING 4” XH STAINLESS STEEL PIPE. 


PATENTED COMBINATION CUT- 
& TING AND DEBURRING UNIT. 


POWER ROLL-A-ROUND CUTTING 
6” STANDARD STAINLESS STEEL PIPE. 


‘ THE ROLL-A-ROUND CUT- 
TING 24” CAST IRON PIPE. 


You can learn how others are profiting with these new 
machines. If you will circle or mark number 177 on the 
handy “bingo card” reply form in this magazine, you will 
receive a 36-page book which shows all these machines and 
more. 


OR — phone COLLECT Buckingham 1-7000 — and discuss 
your problem with Frank Lammers, Vice-Pres. in Charge of 


Sales at Wallace Supplies Mfg. Co., 1304 W. Wolfram, Chi- 
cago 13, Illinois. 
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PROGRESS REPORT OF TYPICAL SCREW PRODUCTS CO... 


“ALMCO barrel 


finishing speeds 

deburring, saves 
labor costs, 
stimulates 

new business!” 


Executive of screw products company points to 


paint scraper nuts and coupler jaws finished with 
Almco machines and methods. 


FAST, EFFICIENT FINISHING ON 
EVERY JOB! That's the guarantee 
at one hustling Midwest firm 
where Almco equipment has re- 
placed hand methods. Now this 
job shop benefits four ways with 
this modern finishing method. 
Parts are deburred faster and 
better...finishing costs are 
slashed ... customers get swift, 
Point scroper nut (above) *atisfactory service ... parts too 
Grease gun coupler jaws Small for manual methods can 
(below) now be profitably finished! 


HERE ARE TYPICAL EXAMPLES: 


This shop formerly handled only 3600 paint scraper nuts 
a day by belt sanding, a method that left many burrs. 
Now 64,000 nuts may be deburred daily with Almco 


The DB-400 is a medium capacity machine with a standard barrel size of 
30” x 48". This model is very effectively applied to the high production 
deburring and finishing of stampings, machined parts, smaller forgings 
and castings. Barrels with 1 to 4 compartments can be furnished. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-178 


equipment. Savings total 97.3% over former methods, all 
burrs are smoothly removed. 


@ Grease gun coupler jaws ('/,” x 3%") could not be fin- 
ished manually because of small size. Now up to 40,000 
are deburred in 10 hours with Almco equipment... up 
to 300,000 jaws are finished each year. 


@ Heavy burrs on push button switches could not be 
readily removed without barrel finishing. Now up to 
10,000 per hour, 1,200,000 a year can be finished with 
Almco equipment. Finishing costs total less than $192 
per million buttons! 

GET FREE SAMPLE PROCESSING 

Whether you have a job shop or a plant finishing depart- 
ment, find out what Almco barrel finishing can do for 
you. Almco’s technical staff will examine your product 
parts, run them through detailed sample processing to 
determine your specific needs. You'll get a detailed re- 
port with recommendations without any obligation. Send 
in your sample parts with specification requirements. 


SEND FOR THIS | 


NEW BARREL FINISHING 
HANDBOOK 


Complete description of the most 
advanced modern processes. 52 
pages of facts, photos, data and 
cost comparison charts. Write for 
your personal copy today. 


QUEEN PRODUCTS, INC. 
181 E. Main Street @ Albert Lea, Minnesota 
Subsidiary of KING-SEELEY Corporation 
Sales Engineering Offices in Chicago, Detroit, Los Angeles, 
Newark, New Haven, Philadelphia and London, England. 


IN ENGLAND: Almco Division of Great Britain, Ltd., 
Hitchins, Herts, England 
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UNBRAKO CONVENTIONAL 
“pHd” SOCKET CAP SCREW 


BEARING AREA 


Up to 233% more holding power with 
NEW UNBRAKO pHa" socket cap screws 


- @ Miniaturization. Space and weight-saving through use of smaller diameter or 


COMPARISON OF UNBRAKO pid AND CONVENTIONAL DESIGN 


Each size can now be utilized with equal reliability. The bearing stress is consistent from size to size in the new Unsraxo pHd socket cap screws. 


*pHd stands for “proper head design’’—a factor in higher product reliability 


Enlarged head diameter, without change in head height, increases usable 
fastener strength as much as 134%, provides as much as 233% more holding 
power. The greater clamping force achieved with the new UNBRAKO pHd 
means longer fastener life under dynamic loads, offers the following 
advantages: 


fewer screws. The 170,000-190,000 psi of these fasteners can be used to greater 
advantage. 


Reduction of fatigue failures. pHd allows consistently higher preloading, a 
major factor in lengthening the fatigue life of threaded fasteners. 


Fewer loosened threaded fasteners under shock or vibration. 


Eliminates washers under the heads of cap screws where they are used to in- 
crease the effective bearing area. 


Minimizes effect of oversized holes on the head-bearing area. 


The head diameter, enlarged on %e6, “6, “el, %, 34, % and | in. sizes, also 
prevents the screw head from indenting the material being assembled—a 
fault that normally reduces, and sometimes completely loses, the vital preload 
or tensile stretch that keeps the screw tight and prevents fatigue failure. 
pHd also provides room for a bigger socket, which permits tightening to 
higher recommended preloads. 


HEAD DIAMETER BEARING AREA LOAD TO INDENT  ncrEaSE| TIGHTENING TORQUE 
(in.) (sq. in.) IN CAST IRON (Ib.) USABLE (Ib.-in.) 
Old pHd Old pHd Old pHd STRENGTH Old pHa 
375 375 041 041 3,280 3,280 165 180 
%e 438 468 047 072 3,760 5,760 54 325 360 
% -562 562 -102 -102 8,150 8,150 7 600 660 
”s 625 656 116 148 9,270 11,800 27 1,000 1,040 
% 750 -188 15,000 15,000 1,450 1,590 
Yost 812 843 .209 247 16,700 19,700 18 2,050 2,270 
% 875 937 .203 305 16,200 24,400 §1 2,900 3,190 
% 1.000 1.125 .223 432 17 800 34,600 94 5,050 5,600 
hs 1.125 1.312 254 594 20,300 47,500 134 8,000 8,900 
1 1.312 1.500 364 785 29,100 62,800 116 10,550 13,600 
1Normal ded ting torques for unplated screws, fine threads TAvailable as a special only (listed for dimensional data) 


High Reliability 


SPS research is continually de- 
veloping fasteners with higher 
and higher standards of predict- 
able performance. By installing 
SPS high reliability fasteners in 
your assemblies, you increase 
your overall product reliability. 


“*High Reliability’ is a booklet 
just published by SPS. Write for 
your copy today. 
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The new UnBRAKO pHd socket head cap screw is now available through all 
authorized industrial distributors at no increase in price. Specify UNBRAKO 
pHd when ordering. For technical data and specifications, send for Bulletin 
2406. Unbrako Socket Screw Division, STANDARD Pressep Steet Co., 
Jenkintown 37, Pa. 


We also manufacture precision titanium fasteners / 
/ write for free booklet 


Jenkintown - Pennsylvania 


Standard Pressed Steel Co. © The Cleveland Cap Screw Co. e 

Columbia Steel Equipment Co. @ National Machine Products Co. 

@ Nutt-Shel Co. @ SPS Western e@ Standco Canada ltd. e 
Unbrako Socket Screw Co., ltd. 
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Making set-ups for tapping and 
reaming can be done with Ziegler 
Tool Holders at a lower labor cost 
than with ordinary tool holders for 
the simple reason that it takes less 
time with a Ziegler. 


) i a Just align the work to within 

1/32” of accuracy on the 

“he be he Ziegler Hold 

ANY WHEEL FORM og 


in half the time with the direct reading me for the inaccuracy. 


e If h sed 
TANGI-MATIC DRESSER Ziegler, big corprice ewelte 
you the first time you give 
@ completely self-contained it o trial. 


@ dresses any combination of tangents and/or radii Types to fit any 
@ no special skill required to do precision dressing machine used for 
@ greater accuracy thru bottom dressing method Going or tapping PROMPT DELIVERY 


See your Threadwell Distributor 


THREADWELL TAP & DIE CO 7 roller drive floating tool-holders — 
Greenfield, Mass. 3 13566 Auburn e_——s«ODeetroit 23, Michigan 


i iw READER SERVICE CARD; INDICATE A-1-180-3 
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40-TON DOUBLE CRANK 0.B.I. 


RoussenE VERI. “TROL HYDRAULIC 


CHECKING CYLINDERS 


WITH NEW 

\ ELECTRICALLY 
CONTROLLED 
AIR CLUTCH 


“Plug-in” foot and 
hand controls. 


@ Single stroke, continu- 
ous and jog selector. ( 
sas — designed for use with air cylinders to smooth out 
@ Low air consumption. =F stroke variations due to compressibility of air under 
@ Large die area. ¥ irregular load conditions. 
ACCURATE SPEED CONTROL is dial-set, load-compensated 
bad aoe ring ~ te assure uniform stroke speed even with irregular loads. 
VISIBLE OIL RESERVOIR, easy to refill. 
@ 2,000 LB. CHECKING CAPACITY on out stroke, free return. 
@ 2",4°,6",9°,12",15" and 18" checking stroke lengths. 
@ IDEAL FOR LOW-COST TOOL OR WORK-PIECE FEEDS. 


@ Bronze main and 
crank bearings. 


Take the bumps and jumps out of air cylinder operation 
— install VERI-TROL checking cylinders wherever you want 


smooth, accurately-controlied stroke speed. 

SERVICE MACHINE CO. | Ya , Wite ow fr fre dota bulletin 
Mfrs. of Rousselle Presses oa 

2310 WEST 78th STREET © CHICAGO 20, ILLINOIS i —. CORPORATION 


ROUSSELLE PRESSES ARE SOLD ExcLuSivery | fg  °°P! Hl, 400 PREDA STREET, SAN LEANDRO, CALIF. 
THROUGH LEADING MACHINERY DEALERS Member National Fluid Power Association 34 
USE READER SERVICE CARD; INDICATE A-1-180-2 USE READER SERVICE CARD; INDICATE A-1-180-4 
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ROUSSELLE PRESS 
IN 5 TO 40-TON 


Hand 
Tachometer 


BROAD RANGE 
50 — 5,000 R.P.M. 


with stop button 
assures 


production 


HIGHER OUTPUT — QUALITY 

CONTROL obtained by maintain- 

ing proper machine speeds. Also 

helps avoid breakdowns by detect- 

ing irregularities. 

CARRY IT FROM JOB TO JOB 

and keep it handy for quick, accurate tests. Choice of readings 
in R.P.M., F.P.M., etc. 

GUARANTEED ACCURACY-—superior construction, trouble-free. 
Unaffected by moisture, temperatures, electric currents. 


Many other Portable and Stationary Models, indicating Speeds 
between 50 R.P.M. and 50,000 R.P.M., are available. 


Write for catalog 147-D 


JONES MOTROLA CORP. 


Stamford, Conn. 
USE READER SERVICE CARD; INDICATE A-1-181-1 


155 S. Adeline 


if you use wire up to 


.. . this new SHUSTER 


is just for you! 


Roll type 
straighteners in- 
terchangeable 
with rotary arbor. 


These new SHUSTER wire 
straightening and cutting ma- 
chines incorporate new advantages to give you higher produc- 
tion — for less cost. The 2ABV variable speed unit straightens 
and cuts round wire from 3/16” to 3/8”; the 2ABVF straight- 
ens and cuts shape stock up to 1/4” square. 


The new machines include an improved, vertical drive 5-roll 
gear driven preliminary straightening unit, and feed roll hous- 
ing, both Timken bearing equipped. The new SHUSTERS 
can automatically cut lengths up to 14” at the rate of 140 
pes./min. and provide infinite variable speed within all feed 
and cutoff ranges. This machine may also be purchased as a 
constant speed unit (150 F.P.M.). 


Send for complete details to 


METTLER MACHINE TOOL, INC. 


USE READER SERVICE CARD; INDICATE A-1-181-2 


January 1959 


The new Grind-A-Matic is 
an air turbine grinding 
head which can be 
mounted either vertically 
or horizontally on almost 
any machine tool. 

Its versatile application 
and high precision per- 
formance allow Grind-A- 
Matic to perform grind- 
ing operations normally 
done on an expensive jig 
grinder. Mounted the 
some as any standard 
tool, it becomes a close 
tolerance grinder for such 
work as internal grinding 
of tools, dies and fixtures. 


GRIND-A-MATIC 


provides jig grinder performance 
at drill press prices 
Fine radial adjustment from “0” to .070” 
while the spindle is rotating. 
Uninterrupted precision grinding 
Coarse adjustment from “0” through 114” 
Spindle speeds from 50 to 75,000 RPM 
Standard range from “%” to 2%” holes 
Adapted to include holes up to 52” 
Sealed air turbine and spindle bearings 


USE READER SERVICE CARD; INDICATE A-1-181-3 


New Hoven, Conn. 


complete protection against dirt, grime 
and wear for any moving part with 


ELASTICONE® COVERS 


Plan ahead . . . specify Elasticones by size and 
number on your next drawing—get automatic pro- 
tection for shafts, bushings, lead screws, guide pins 
or hydraulic rams—wherever precision and lubri- 
cation must be preserved. 


Elasticones are spirally wound flat alloy steel cones 
available* in standard sizes for immediate delivery. 
Write for complete information and new data 
sheet °58, 


Safety Equipment Co 


6615 Marsden Street Philadelphia 35, Pa, 


Distributors in principal cities 
USE READER SERVICE CARD; INDICATE A-1-181-4 
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Your production's consistent 


..because Card taps are uniform 


Keeping production up to par calls for cutting tools 
that perform correctly whenever used — and are ex- 
actly alike, whenever reordered. You're sure of these 
advantages with Card taps, because each is identical 
with every other of the same type and size. 
Shopmen everywhere know this—have been shown by 


< 


DIVISION OF UNION 


Card technical men how the uniformity of Card taps 
and gages is predictable and profitable. S$. W. CARD 
DIVISION, Mansfield, Mass. Card 
Warehouses: Atlanta, Chicago, 
Detroit, Fort Worth, Los Angeles, 
New York, San Francisco. 


£ 
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TWIST DRILL COMPANY 


— Serving you through the best distributors from Coast to Coast 


The more you use drills 


the more you need Union 


To make sure you save — considerably and con.. 


stantly — on all your drilling jobs, remember: You 
have a broad selection of standard types of Union 
drills to choose from. In plants throughout the 
country Union technical men have proved that the 
time and costs of many production operations can 
be reduced with Union drills, milling cutters, gear 


cutters, end mills, reamers, hobs, carbide tools and 
inserted blade cutters. Available nationally 
through Union Distributors and stocked in Union 
warehouses in Atlanta, Chicago, 

Detroit, Fort Worth, Los Angeles, ( 

New York City and San 

Francisco. 


UNION 


TWIST DRILL COMPANY, Athol, Massachusetts 
S.W. CARD DIVISION, Mansfield, Mass.; BUTTERFIELD DIVISION, Derby Line, Vt. 


: 
If you use drills as much as... Ordering Union drills wil 
missiles use fuel... CU your prod ction tim and. 
odd 4 / 
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Compound die made from UHB-711 tool steel—with produced part. | 


Long-Run Tool Steel Performance 
Provided By UDDEHOLM’'s UHB-711 


Swedish Quality Tool Steel Soives Another Production Probiem 


Uddeholm’s fine, Swedish-Quality tool steels have 
long had a reputation for solving production prob- 
lems. The compound die shown above adds still 
another reason for this still-growing reputation. In 
it, Uddeholm’s UHB-711 (SAE S-1) Shock Resist- 
ing Tool Steel provided much-needed, long-run 
production after several other tool steels had failed. 
Bliss Manufacturing Co. of Youngstown, Ohio uses 
such a die to trim and pierce a bumper bracket for 
autos—but they were getting only 20-50,000 pieces 
per run. The combined toughness and wear resist- 
ance of UHB-711 solved the problem—365,000 
parts run to date with only one complete grind since 
production started. This performance prompted the 
following comment from Mr. John Kohan, owner 


of Bliss: “‘I have tried several types of steel for this 
type of job and, as far as I am concerned, UHB-711 
is unsurpassed.” 


Blank size for the part was .090” x 2114” x 11'}@”. 
Material was hot-rolled, commercial quality steel. 
The UHB-711 was pack-hardened to Rockwell 
C-58. The resulting comment on its performance is 
typical. If you have a tool steel problem you haven’t 
solved —dimensional stability, heat checking, shock, 
abrasion, etc. —call your Uddeholm sales represen- 
tative. He’sa tool steel expert. And from Uddeholm’s 
complete range of superior tool steels he'll recom- 
mend the one to answer your needs. 


Write For New Tool Steel Stock List No. 13 


iy UDDEHOLM COMPANY OF AMERICA, INC. 


Tool and Die Steels Offices and 
Cold Rolled Spring Steels Warehouses 


New York: 155 East 44th Street, MUrray Hill 7-4575 
Cleveland: 4540 East 7ist Street, Diamond 1-1110 
Los Angeles: 5037 Telegraph Road, ANgelus 2-512! 
District Representatives 
CHICAGO; Frank J. Mackin, Leroy E, Marshall, 55 East Washington, STate 2-1649 DETROIT: Warren H. Nugent, 17304 Lahser Road, KEnwood 5-6340 
PHILADELPHIA: Frank T. Campagna, 1418 Walnut St., PEnnypacker 5-2114 PITTSBURGH: Lohmeyer Steel Co. 345 Mount Lebanon Blvd., LOcust 3-0122 
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Air-150 psi 
Hydraulic up to 1500 psi 
Meet JIC Standards 


Internal Key 
Round-Line 
Cylinders, Air and Hydraulic 


Fit like a hand in a glove where space is limited 


Tuars why this O-M original Round-line of 
Cylinders, that fit where others won’t, is 
widely specified by design engineers when 
space, weight and streamlining are important. 

There are other advantages in using these 
powerful, compact components. For example, 
they are of all-steel construction with bearing 
surfaces of bronze, have the lowest coefficient 
of friction of any cylinder, and deliver con- 
tinuous, smooth, dependable power at low or 
high speeds. 

In addition, they are simple to install and 
service. The end plugs are tapped for universal 
mounting, and the ports can be oriented to any 
position. These cylinders are quickly and 
easily modified to fit special applications. 

Available in a complete range of sizes (11.” 
to 8” bores) with standard 2 to 1 or oversize 


rods. Also full line of mounting brackets inter- 
changeable bore for bore. Immediate delivery 
on many sizes. 


Write today for catalog 101A. 


MILLER 
#AORTMAN macuine co. 


13 143rd Street, Hammond, Ind. 


[] Have representative call 
Send Bulletin 101A 


Position 


_Zone__State 
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PLA-CHEK GAGE 
1S ACCURATE to .00005” 


PLA-CHEK 


For checking smaller jobs, gages, tools 
and dies, this portable 6” Cadillac PLA- 
CHEK Gage is accurate to .00005”. It 
can easily be checked in and out of your 
tool crib to be used on the surface plate 
or at the machine. It is completely self- 
contained and extremely simple in oper- 
ation. Speeds inspections from minutes 
to seconds. 


Capacity of the 6" PLA-CHEK model can 

be increased by the addition of a 6” riser 

without affecting accuracy or sacrificing 

MAIL THIS COUPON FOR COMPLETE DATA 
complete details! 


CADILLAC GAGE COMPANY 
P.O. BOX 3806, DETROIT 5, MICHIGAN 


Without obligation please rush complete information on the Cadillac 
PLA-CHEK Gage line to: 
Name 


Company 


Address 


State 
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No. 132-01 MIKRON 


* Spur Gear Hobbing Machine 
i with 15-Second Spacing Accuracy 


The ‘“‘DIFFERENTIAL’”’ between an 
ordinary gear hobbing machine 
and a MIKRON is... 
MIKRON QUALITY 


Ask for our Bulletin RH-132-01 which describes the new MIKRON 15-Second Spacing Accuracy Machine. 


292 Madison Avenue, New York 17, N. Y. 
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Wherever industry needs heat... 


There's LINDBERG equipment just right for 


Vacuum Furnaces: Horizontal 
retort two-zone vacuum furnace 
(shown) used for brazing aircraft 


components. 


Rotary Hearth Furnaces: 
Doughnut type field-instalied 
gas-fired furnace (shown) with 
capacity of 13,000 Ibs. per hour. 


“A 
Cyclone Tempering Furnaces: 
Batch type fuel-fired tempering 
furnace (shown). Famous in 
metal treating industry for years. 


Ceramic Kilns: Completely auto- 
mated atmosphere controlled kiln 
with 8 zones of temperature con- 
trol (shown). Maximum tempera- 
ture, 2700°F. 


Pilot Plant Equipment: Atmos- 
phere tube unit (shown) for ce- 
ramic research and development 
at temperatures up to 2750° F, 


Laboratory Equipment: One- 
unit box furnace (shown), muffle 
or for non-oxidizing atmosphere 
with temperature range to 3000° F. 


generator (shown) for endother- 
mic atmospheres. Generators 
for all required atmospheres. 


Aluminum Reverberatory Fur- 
maces: Twin-chamber melting 
and holding furnace (shown) with 
45,000 Ibs. capacity. 


High Frequency Units: Vertically 
designed, completely automatic 
“HE” unit (Shown) tor aluminiz- 
ing automotive valves. 


Automatic Carbonitriding Fur- 
naces: Automated integral quench 
type (shown) with CORRTHERM 
electric elements. 


Melting and Holding Furnaces: 
Electric resistance furnace 
(shown) with capacities of 750 
ibs. to 1500 Ibs. 


Gantry Type Furnace: Verti- 
cal, controlled-atmosphere, 
drop bottom, hardening fur- 
nace. Complete tallati 

field-installed by Lindberg. 


i SPe@cific Job 
—— inst ae | 
7 
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6 feet in diameter, the furnace 
easily takes large titanium sheets. 


esigned 


2 
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Large Capacity Vacuum Heat Treating 
Furnace Improves Titanium Quality, 
Saves Money in Aircraft Manufacture 


Here is an outstanding example of Lindberg’s ability to apply a basic 

furnace design to the requirements of a specific job. This vacuum furnace 

was designed for a leading aircraft manufacturer to heat treat After vacuum cycle, inert gas 
large sheets of titanium. In operation it reduces the hydrogen content is introduced into chamber to 
of the metal from 500 parts per million to 50 parts per million or assist cooling. 

less, in a maximum time of 6 hours. And this improvement in quality is " 

achieved with a corresponding reduction in production costs. The 

furnace has a temperature range up to 2100° F. and operates in a vacuum 

of less than one millionth of an atmosphere. A unique internal 

cooling system makes the furnace adaptable for brazing stainless 

steel honeycombs, a new development in aircraft manufacture. 


Lindberg equipment and planning can help you find the answer to any 
problem of applying heat to industry. We cover the field, heat 
treating, melting and holding, tempering, brazing, enameling furnaces, 
ceramic kilns, high frequency units, and are in the ideal position ¥ ie f 
to recommend the equipment most suitable for your needs. This can be Pye” J Zea ii 
factory built or field-installed in your own plant, fuel-fired or electric. : Oe Seiden. 
Consult your local Lindberg Field Representative (see the classified Specially designed pump main- 
phone book) or get in touch with us direct. Lindberg Engineering tains vacuum of less than one- 
Company, 2447 West Hubbard Street,Chicago 12, Illinois. Los Angeles millionth of an atmosphere, 
Plant: 11937 South Regentview Avenue, at Downey, California. —_ — a 


RG heat for industry 


Total furnace length is more than 
2 ie 
iil 
| 


purposes: 


$9.50 


| M 
be 
j Two books have been recently published making available 
for the first time comprehensive instructions covering all 
phases of professional fabrication of plastic tools and dies. 
Book 1 contains information Book 2 covers advance tech- 
and instructions for making niques for Pressure Cast Molds 
re laminate buildup and cast Tools and dies—plastic & metal face 
, such as Models (master and EPOMAIN 1014 (Epoxy Alloy) 
Rae | duplicate) molds, fixtures, tem- for the following 
plates, dies, ete. Characteristics Form, Stretch, Draw, Compres- 
of basic materials and directions sion etc. The Warren process is 
for their use are covered in- fully covered. Dies made in this 
cluding data sheets. All terms manner are suitable for either 
Ly used are fully explained. A new prototype or production runs. 
\I section has just been added with As many as 130,000 stampings 
instructions on the use of Cold have been made from one set 
aE Setting Pattern _ of Metal faced Plastic 
... or both for $17.95 
| AINLAND 
PLASTIC INDUSTRIES, Inc. 
; 27140 Mound Road @ Warren, Mich. @ JEfferson 6-1010 
; (Please Print) 
; ‘ .. Zone ......State 
' You save postage and delivery charges by sending payment with 
1! Save Money | order. return privilege guaranteed. Include 3% Mich. 
Sales Tax. 
~ 1 Send check or money-order only. Do not enclose cash! 
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TITAN 


“Mustang” 


. the New 
ADJUSTABLE STUD DRIVER 
has small diameter for limited space 


Engineered for builders of aircraft engines and 
component parts. This new addition to the famous 
line of TITAN STUD DRIVERS provides these im- 
portant advantages: 


POSITIVE NON-SLIP ADJUSTMENT TO 
VARIOUS LENGTHS OF GRIP ON STUD 


NO WRENCHES OR TOOLS REQUIRED TO 
LOOSEN OR TIGHTEN ADJUSTMENT 


SMALL DIAMETER FOR OPERATION IN 
LIMITED SPACE 


WHEN SPACER IS USED PROJECTION 
HEIGHTS ARE A MATTER OF .002 TO .003 
VARIATION 


HAND OR POWER USE 


TO ADJUST LENGTH OF GRIP ON STUD: Just lift ring above 
the HEX and turn the driving head to the RIGHT for less grip, or 
LEFT for more grip on the stud. 

MADE IN TWO SIZES: #1 Co Cap. %"); and #2 (Max. Cap. 
9/16"). Female adapters availabie. 


WRITE for descriptive ieseonse and prices, TODAY! 


if Wo gest Pro duce 
And Pol 


44 MAIN ST., FAIRVIEW (ERIE COUNTY), PA. 
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GATCO ROTARY BUSHINGS 
WITH 


BALL BEARING 
CONSTRUCTION 


Your Boring Bars 
FOR 


ACCURACY 


ond 
SAVE WEAR 


Eliminates expensive tool 
construction — Reduces tool 
wear — Prevents seizure and 
pilot breakage — Especially 
adapted where precision is 
required. 
ORIGINATORS OF THE 
ROTARY BUSHING 


GATCO ROTARY BUSHING CO. 


ROTARY BUSHINGS 


FOR DRILLING, CORE DRILLING, 
GH AND FINISHED BORING 


The inner race of the GATCO 
bushing rotates with the tool, 
piloting the tool accurately 
below or above the work—or 


both. 

42324 ANN poses ROAD 
PLYMOUTH, MICH. 
3- S208 
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Now Available from STOCK 


ALL STAINLESS STEEL 


PRECISION 
TOOL COMPONENTS 


CLAMPS — JIG BUTTONS 
JIG LEGS — SWIVEL STUDS 
HEEL PINS — WASHERS, etc. 


PIC DESIGN CORP. 


Svbsidiery of BENRUS WATCH COMPANY, Inc 


477 Atlantic Ave. 7335 Van Nuys Blvd. 
East Rockaway, Van Nuys, Colif 
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PLASTIC TOOLS. 
sand 
/ TITAN TOOL CO. 
USE 
x2 
send ter 


Improper speeds and feeds are re- 
sponsible for most drilling failures. Never 
guess. Aiways use speed and feed sug- 
gested for specific materials and for size 
of drill being used. Always follow drill 
manufacturer's recommendation. 


REGULAR HELIX 
Use a drill with the helix best suited for 
the material. In general, slow helix is 
for brass, hard rubber, plastics. Regular 
helix for steel, forgings, castings, gen- 
eral purpose drilling. Fast helix for 
die castings, aluminum, zinc, copper. 


COOLANT 


When a bushing is being used, leave 
ample space between bushing and work 
piece for chip clearance. A space equal 
to the drill diameter is usually adequate. 
Apply copious flow of coolant in this 
space to assure reaching drill point. 


FOR QUICK SOLUTIONS TO ALL YOUR DRILLING-REAMING PROBLEMS, 
SEE CHICAGO-LATROBE CATALOG No. 58, OR CONSULT A C-L SERVICE ENGINEER 


BEST TIP OF ALL... 


DRILLS * REAMERS 

J END MILLS COUNTERSINKS 

COUNTERBORES SPECIALS 
AND CARBIDE TOOLS 


CHICAGO-LATROBE 434 WwW. ONTARIO ST., CHICAGO 10, ILLINOIS 
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MANHATTAN PORTABLE WHEELS 
REMOVE MORE METAL AT LOWER COST 


Fast cutting action plus long wheel 
life add up to more output per man 
hour ... lower production costs with 
Manhattan Portable Wheels. Every 
specification of the wheel you use— 
type of abrasive, grain size, hardness, 
structure and bond—is determined 
only after a careful analysis of your 
grinding problems ...the amount of 
metal you want to remove, and the 
finish you require. 


Workers prefer Manhattan Portable 
Wheels because they get more pieces 
done. Management prefers them 


because they assure faster, more uni- 
form quality production ...and they 
last longer. 


Flared cup, depressed center, cone, 
plug and mounted point, or straight — 
there’s a Manhattan Portable Wheel 
engineered for your job requirements. 
Ask about the new Safety-Back Flared 
Cup Wheel. Let a Manhattan repre- 
sentative show you how to remove 
more metal, faster... get ‘More Use 
Per Dollar” . . . with Manhattan Port- 
able Wheels and other types of high 
speed, heavy duty abrasive wheels. 


LONGER 
WHEEL 


CUSTOM-MADE 
JOB 


WRITE TO THE ABRASIVE WHEEL DEPARTMENT 


MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, 


INC. 


Belts * Hose * Roll Covering * Tank Linings * Industrial Rubber Specialties * Abrasive and Diamond Wheels * Brake Blocks 
and Linings * Clutch Facings * Asbestos Textiles * Mechanical Packings * Engineered Plastics * Sintered Metal Products * 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-192 


Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 
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‘COLD HEADING. 
MACHINERY 


MACHINERY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-193 
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“BIAMOND WHEELS 


THE COMPLETE LINE IN EVERY RESPECT 


Man-Made or Natural Ciamonds 


All standard shapes, siges, diamond depths and. gencentrations. .. 
maitemade or natufal@iamonds in resino'd and bond, Natuzal 
Giamonds also in Metal bond. 


Thetiew “man-made diamond” wheels, especially papular for grimd-> 
ing Gemented carbid@s, @verave up to 35% more on the basis 
Of cubic inches of carBide removed per cubic ifigfet wheel wear. 


Specify “man-made diamond:’’ from and get the 


in diamond wheels for@arbide tipped tools, chipbreakers; eléctrolytie 
grinding, Surface crima@ing, lapping and hand foning. 3 


Send for 
illustrated catalog. 


CALL YOUR SIMONDS| 
_ DISTRIBUTOR 
Tacony & Sts., Philadelphia 37, 


DIVISION OF SIMONDS SAW AND STEEL CO. 


CHES: CHICAGO + DETROIT + LOS 
+ SAN 
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PRECISION 


*% Useful though uncommon 
*% Easy to cut 


Tapered gears, although not commonly used, 
offer a number of advantages when you have a 
design problem requiring an angular relation- 
ship between gear shafts. Production is no prob- 
lem because, with the proper fixtures, tapered 
gears can be cut rapidly and economically on a 
Fellows Gear Shaper. 


The tapered gear is simply one whose axis is 
at an angle to that of the conventional spur or 
helical gear with which it meshes. If the two 
axes are at right angles, the “tapered” gear 
becomes a face gear. If the axes are parallel, it 
is an ordinary cylindrical gear. ‘ 


THE 


LINE 


As a result of the use of tapered gears in an air- 
craft engine, an article giving basic formulae 
and design considerations was written by a 
Fellows engineer and published in 1948. In- 
creased interest in this type of gear has since 
resulted in a number of other applications in 
machine tools, marine drives, speed reducers 
and missile projectors. 


Because of this increased interest, reprints of 
the article, “Designing Tapered Gears,” are 
being made available. If you would like a copy, 
simply write to our main plant in Springfield, 
Vermont. 


THE FELLOWS GEAR SHAPER COMPANY 

78 River Street, Springfield, Vermont 

Branch Offices: 

1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 

5835 West North Avenue, Chicago 39 

6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 


January 1959 
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PROPER USE OF 


. er knew you could do 
MIST COOLING 


$0 many things 


with MODERN ABRASIVES! 


Say goodbye to many 
older, costlier metal 
working methods 


Today, 
modern 


use Brightboy, the 

finishing medium 
that will perform many types 
of work previously unrelated 
with abrasive uses. 
Brightboy’s wide scope be- 

gins where conventional abrasives leave off. It’s unique working 

action results from rubber and Silicon Carbide or Aluminum Ox- 

ide abrasive grains working simultaneously: BURRING, CLEANING, 

FINISHING, POLISHING, in a single-step operation! Readily available 
STOCK grains and textures 

WRITE US NOW FOR: are floes to your job! 

@ SAMPLE BRIGHTBOY HAND TABLET 

@ CATALOG LISTING GRAINS, TEXTURES, MACHINE SPEEDS 

@ NEW METHOD RECOMMENDATIONS 


and for name of nearest Brightboy distributor 
BRIGHTBOY INDUSTRIAL 
DIVISION 


WELDON ROBERTS 
RUBBER CO. 

95 North 13th Street 
Newark 7, N. J. 
America’s Pioneer Manufacturer 
of Rubber-Bonded Abrasives 


USE READER SERVICE CARD; INDICATE A-1-196-3 


FOR MILLING 


For best results, direct the nozzle in the same direction that 
the cutter is rotating. Apply the mist to the point of contact 
of the cutter with the work. Use MISTIC MIST GENERATORS 
for longer cutter life, better finishes and closer tolerances. 


Detailed mist cooling information for any machining operation 
is available... from the ‘Pioneers in mist cooling’... Mistic Mist! 


AETNA MFG. CO. 
179 S. York Rd. ° POrter 6-3610 ° Bensenville, fil, 
USE READER SERVICE CARD; INDICATE A-1-196-1 


PRECISION FINE 


GEAR SHAPER CUTTERS 


All Sykes Cutters ore mode of special analysis 18% Tungsten 
High Speed Stee! under rigid inspection at oll stages of 
manufacture, and conform in all respects to A. 6. M.A. 
Stondards. Every cutter is thoroughly tested with the aid of 
the most modern optical and mechanical test apparatus before 
leaving the works. The stondard range of cutters is from 1'/, 
to 4 and '/, to 8 P.C.D., special cutters con be 
manufactured to individual requirements. Special cutters con 
be designed and manufactured and good deliveries maintained. 
Helical cutters con be monufoctured with ony helix angle 
wp te 45 degrees. 


SYKES GROUND FORMED AND MACHINE RELIEVED 
Mode of special analysis 18% Tungsten High 
Speed Steel on high precision machines 
with rigid 100% inspection throughout 
monufacture. Special hobs con be de- 


JiG AND FIXTURE 
COMPONENTS 
LATCH BOLTS 
CAST IRON HAND KNOBS 
ALUMINUM HAND KNOBS 
QUARTER TURN SCREWS 
SHOULDER SCREWS 
NG FEET (3 TYPES) 
SPHERICAL WASHERS 
FIXTURE KEYS 
KNURLED HEAD SCREWS 
TOGGLE SHOE CLAMPS & 
V-PADS 


HOLD DOWN AND 


122 HOLLIER AVE., 


CLAMPING TOOLS 
T-NUT & STUD SETS 
STEP BLOCK & CLAMP SETS 
FLANGED NUTS 
CUT THREAD STUDS 
TEE NUTS 
COUPLING NUTS 
ADJUSTABLE STEP BLOCKS 
STRAP CLAMPS (PLAIN & 

STEP TYPE) 


CATALOG INCLUDES 
TRACING TEMPLATES 


DAYTON 3, OHIO 


USE READER SERVICE CARD; INDICATE A-1-196-2 


signed and monufoctured for non 


9 


feo A.6.M. A. stonderds and 


range from | to 150 D.P., the 
fine pitches being used in 
FOR DETAILED INFORMATION, WRITE TO: 
SYKES 
MACHINE & GEAR CORPORATION 


744 BROAD STREET © NEWARK 2,NEW JERSEY 
Telephone: MArket 3-3290 Cable: Sykus Newark 


In Canada: Sykes Too! Corp., Lid., Georgetown, Ont. 
USE READER SERVICE CARD; INDICATE A-1-196-4 


The Tool Engineer 


Mist, Se Mist, 
| 
Ly 
| » a 
| 
| 


For gaging close-tolerance holes 
HERE’S THE ANSWER 


for holes 
‘8 to 10” 


id 
REQUEST BULLETIN 50 


COMTORPLUG USERS INCLUDE 


Airesearch Mig. Co, 
Allison Div. 

Apex Electrical Mfg. 
Buick Motor Div. 
Century Electric Co. 
Chicago Pneu. Tool 
Chryster hey 


Here's the required 
for hole tolerances within .0001” 


TREMENDOUS ECONOMY 


A very modest cost puts it to work 
. NO training program, no wire, 
no air hose or electronics. Unique in- 
terchangeable expanding plugs give 
positive 2-point gaging. Detects 
tapers, bell mouth, ovality. Shows 
ACTUAL HOLE SIZE. — — not 
passing — reading. ial plugs 
to gage ers, splines, 
herical holes, etc. Ideal for 

ons SAT} ACHINE, as well as bench. 


SEND FOR BULLETIN 50——} 
COMTOR COMPANY, 62 FARWELL ST., WALTHAM 54, MASS. 


Hamilton Standard 
ivision 
Harris Seybold Co, 
Homelite Corp. 
Int. Harvester Co. 
Jacobs Mig. Co. 
Lycoming. Spencer Div. 
Motors Aircraft 
Wright National Lead 
Detroit Transmission Northrop Aircraft 
Douglas Aircraft Pontiac Motor Div. 
Fairchild Engine & Scintitia Magneto 
Airplane Co. Steel Products Eng. 
Studebaker. Packard 
Sylvania (Atomic Civ.) 
General Electric Co. United Airlines 


Warner Gear Div. 


USE READER SERVICE CARD; INDICATE A-1-197-1 


save you time and money? 


Here are 8 CERRO ALLOYS. 
All melt at low temperatures. 
When cast... some expand, some shrink, some do neither. 
All solidify rapidly from the molten state. 
No waste .. . Alloys can be remeited and reused. 
They save time, lower costs, improve results, help solve production problems. 
You may need only one, or ail eight, for your requirements. 
ALL CERRO ALLOYS are immediately available. 


*T.M. Cerro de Pasco 
Corporation 


CERRO DE PASCO SALES CORPORATION 


Room 1503, 300 Park Avenue, New York 22, N. Y. 


USE READER SERVICE CARD; INDICATE A-1-197-2 
January 1959 


Find ovt how CERRO ALLOYS... in- 
dustry'’s most versatile metals . . . can 
help you. Send for our new, informative 
Bulletin No. 8. 


LES 
JIG GROUND with 


SPECIAL VULCANAIRE ON A BORING MILL 


Micro-finish and accuracy required on this 
large part. Vulcanaire 20,000 Series, with 
special grinding spindle, ground the hole to 
specifications. By controlling speed at ANY 
point you eliminate need for a variety of 
types and kinds of constant speed spindles. 


Provide yourself with this inexpensive in- 
strument for use on your present equipment 
and JIG GRIND with a guarantee. 


Borrow our instructive 
{" minute movie on 
Jig Grinding. 

SERVICES OF YOUR TOOL ROOM IN DAYTON 
ENGINEERING PROCESSING * BUILDING TOOLS 
DIES « SPECIAL MACHINES + VULCANAIRE JIG 
GRINDERS « MORTORIZED ROTARY TABLES + BREHM 
"SHIMMY" AND RELATED DIES + AUTOMATION 


Vulcan's 41st Year 


VULCAN TOOL COMPANY 
751 Lorain Ave., Dayton 10, Ohio 
tools 
USE READER SERVICE CARD; INDICATE A-1-197-3 
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MATTISON 


HIGH: POWERED | 


PRECISION 
GRINDING 
METHODS 


Until now, users of vertical-spindle 
surface grinders have had to com- 
promise either accuracy or produc- 
tion because of the difficulty in 
tilting the wheel spindle. In fact, 
to combine high stock removal with 
fine finish and flatness meant pay- 
ing for two operations instead of one. 
Now it is possible to tilt the 
spindle by just turning a selector 
switch. You have power-tilting to 
eliminate wheel drag when rough- 
ing, yet in a matter of seconds the 
grinding wheel can be reset to the 
flat position for finish grinding. 
Simple, isn’t it? You might even 
ask: “‘Why didn’t you think of this 
ten years ago?” Actually, the real 
significance of this feature lies in the 
new thinking about surface grind- 
ing as a stock removal operation. 
Ten years ago grinding was con- 
sidered a finishing process. There- 
fore, it was not until we had proved 
the direct and indirect cost savings 
made possible by grinding from the 
rough that the need for power-tilt- 
ing spindles became imperative. 
Production tests in our Methods 
Laboratory show that the average 
grinding operation can be at least 
50% more efficient —that’s compar- 
ing one machine with the wheel set 
flat against one on which the cycle 
is divided between roughing and 
finishing. But, the profit signifi- 
cance of power-tilting shows up 
more dramatically when grinding 
through outer scale and burned 
edges instead of milling or planing. 


How to increase stock removal 


With a tilted spindle your motor 
horsepower is applied over a smaller 
wheel area for greater grain pene- 
tration. This produces a bigger chip. 
You can use harder wheels and still 
get breakdown. 


Fig. 1—Turning the selector switch automatically 
tilts the spindle .010 in. toward the leading edge, 
or back to dead flat, 
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New Quick-Tilt spindle can increase 
me your grinder production 50% 


Patent 
Pending 


Converts from roughing to finishing in seconds 


Fig. 2—Quick-Tilt® spindles solidify all the accuracy and stock removal features built into Mattison No. 24 
and 36 rotaries. These machines are being built with spindle motors up to 60 hp to provide optimum cutting 


speeds on stock-removal operations. 


With modern casting and forging 
techniques, there is no reason why 
stock allowances should not be spec- 
ified for rough grinding of flat sur- 
facés. This means a saving of ap- 
proximately 50% of the stock allow- 
ance normally required for tool or 
cutter finishing. If close tolerances 
or finish are requirements, think 
of the dual advantages by grinding. 

Hard spots, scale, and burned 
edges are no problem. We can show 
you examples of savings on parts 
such as bolster plates, forging dies, 
pump castings, and forged steel 
chain links. 


Increases accuracy of small parts 
With the practical elimination of 
curvature during the finish grind, 
more small parts can be ground per 
table load and setups can be speeded 
because the work need not be 
centered in relation to the wheel 
“ellipse.’”” You use the same, easily 
adjusted clearance for every job. 
Leave enough stock for finishing 
and it is possible to grind over the 
full diameter of the wheel and still 
hold precision tolerances on all parts 
whether they’re located at the outer 


Fig. 3—Tilting the spindle reduces contact area 
between segments and work, permits use of higher 
horsepower and harder wheels. Slight bevel at 
leading edge reduces contact area for finishing. 


edge or under the low point. 


See a demonstration 


We are producing perfect diamond 
finishes on parts having large, un- 
interrupted surfaces. We can show 
you production savings, wheel life, 
and accuracy on test jobs or your 
own. Your Mattison dealer will 
make all the arrangements. 
MATTISON MACHINE WORKS 
Rockford, Illinois Phone 2-5521 

Want more information? Send for new 


catalog describing Quick-Tilt spindle and other 
exclusive features of Mattison’s Nos. 24 and 36 


Vertical Rotarys. 
MATTISON | HIGH-POWERED 
wonus ~J PRECISION 
SURFACE GRINDERS 
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Automatically positions pieces 
for your Drilling . ..Tapping...R 
Milling Pressing ... Welding 
Saves the costly time of hand 


Electrically controlled, rotary 
or linear work feeders are easily 
installed, readily synchronized 
with wii machine cycle 


QUALITY CONTROL CAN BEGIN AT THE POINT-OF-OPERATION 
WHEN YOU FEED PARTS WITH BELLOWS WORK FEEDERS 


You will have many more acceptable parts at Final 
Inspection if you examine work pieces at the point- 
of-operation. To give machine operators time for 
visual inspection, feed parts to tools with Bellows 
Work Feeders. The operator will then have time to 
load at one station, unload and examine a finished 
part while his machine continues to work. Not only 
will there be time for examination of the machined 
part but you will be able to use more of the machine’s 


These Bulletins give you the Facts 


Write for Bulletins RT 1022 and RT 1326 
for full specifications and application data 
on Bellows Work Feeders. Address Dept. 
TE-159, The Bellows Co., Akron 9, Ohio. 
In Canada, Bellows Pneumatic Devices of 
Canada, Ltd., Toronto 18, Ontario. 


producing ability. The tool won’t be standing idle 
while the operator loads and unloads, 


Bellows Work Feeders are made in both rotary and 
linear type models; different units designed for high 
speed parts positioning where tolerances are not 
critical, or precision indexing types where close ace- 
uracy is required. 

Air-Powered, electrically controlled, they are easily 
installed on standard machine tools, can be readily 
synchronized to work with the basic machine cycle, 
To cut machining costs . .. keep the machine work- 
ing while you load or unload a fixture. 


The Bellows Co. 


DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION 
AKRON 9, OHIO 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-199 
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ERICKSON 


QUICK 


CHANGE 


HOLDERS 


..-- for use with your standard MMS tapered tools 
... designed for presetting of tools 


Now you can use your present standard 
MMS tapered tools with the new Erickson 
Quick Change Holders. That means you 
get the double production advantage of 
Erickson’s high precision coupled with the 
rapid change feature. 

Several different models comprise the line: 
Morse taper holders for boring mills and 
radial drills, milling machine holders that fit 
standard spindle tapers, turret lathe holders 
that increase turret lathe tool-holding 
capacity, straight shank holders with #30 


AA-7455 


or #40 MMS socket. These holders take 
Erickson Collet Chuck milling machine 
adapters in both regular and heavy duty 
types, end mill adapters, shell and face mill 
adapters, Morse taper adapters, boring head 
adapters, and chuck adapters for Jacobs 
internal taper. 


A call or card will bring the Erickson 
representative on the double. Meantime 
write for your copy of Catalog G 


Erickson Toot Company 


34453-1 SOLON ROAD 


e SOLON, OHIO 


COLLET CHUCKS © FLOATING HOLDERS © TAP CHUCKS e@ TAP HOLDERS @ AIR-OPERATED CHUCKS 
EXPANDING MANDRELS @ EXPANDING-COLLETS @ SPECIAL HOLDING FIXTURES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-200 
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Dollars 
to doughnuts 
the men 
with the holes 
in their heads 
can show 


you 


HOW TO CUT YOUR BORING COSTS 


From boring to reaming, from gun-drilling to trepanning, there’s no 
substitute for the men with the holes in their heads. 


Take boring for example—whether you use a standard cutter and bar, or 
a specially designed inner-diameter tool, your Madison man can show 
you how to get better-finish holes, faster and at less cost. 

@ CONTROLLED FLOAT — Eliminate costly floating tool holders; no 
more rejects due to misalignment. 

@ FREE CUTTING ACTION — Better finishes and closer tolerances at 
higher speeds because there are only two cutting edges, and both on 
center line. 

ONE-SCREW ADJUSTMENT — Longer tool life, fewer sharpenings since 
both edges cut equally. Cutter can be set to original size after each 
sharpening and cut costs through reduced tool inventory. 


Let Madison’s experienced boring specialists, backed with the proven 
facilities of Madison Industries and its associated companies, show you 
how to cut your hole-making costs. Dollars to doughnuts, they can! 


Send for your free 40 page catalogue today — 
includes cutter grinding data and other useful information. 


To be sure... be sure it’s made by 


... first in inner diameters 
Dept. 221, Providence, R. I. 


ASSOCIATED WITH MADISON-FAESSLER TOOL CO. 
MADISON-RELCO TOOL CO, 
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fewer tools to buy — set — adjust — replace 


Cam controlled New Britain Precision Boring Machines utilize a 
single tool to bring several surfaces to precision tolerances — in- 
stead of a tool for every surface. Think of New Britains when you're 
looking for a fresh approach to lower cost per piece. Whether the 
part is simple or complex, you'll use fewer tools on a New Britain. 
Automatic gauging and tool resetting available if required. The New 
Britain Machine Company, New Britain-Gridley Machine Division, 
New Britain, Connecticut. 


Precision Boring Machine 


/ 
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Get Low Cost Automatic 
Drilling and Tapping 


PLUG THEM IN AND THEY’RE READY TO 
GO—Any unskilled laborer can learn to operate 
them in minutes. Once set, they’re always set— 
minimizes scrap loss, drill breakage, and eliminates 
slowdowns due to operator fatigue. Change is easy 
and quick from job to job, operation to operation, 
for long or short production runs. Precision en- 
gineering, famous Dumore quality workmanship 
and separate, isolated hydraulic and pneumatic 
systems provide trouble-free service over millions 
of cycles. Use less air than a small hand tool. One 
cu. ft. of compressed air provides up to 350 strokes 
3" long . . . a real cost-cutting feature. 


with these 
versatile 


do all these operations—and more 
TAP DRILL REAM CHAMFER 
SPOT-FACE CENTER DEBURR 


For high production drilling of 
small parts. Automatic built-in 
controls. Sets its own feeds and 
speeds by resistance of material 
to drill. No. 80 to 5/32” drill 
capacity. From $217.50.* 


SERIES 26 


identical in size and capacity to 
Series 24 with just basic controls 
built-in for long, uninterrupted 
runs. From $505.50.* 


SERIES 24 


Fully automatic with all controls 
built-in for long or short runs 

frequent changeovers. From 
$613.* 


Drills or taps at the flip of a 
selection switch. Tap fits into 
chuck, no extra attachments re- 
quired. Reversing motor controls 
tap, eliminates troublesome 


clutches. Spindle speeds from NOSE YOUR KEY to all-purpose machining—anywhere. It per- ‘ NE 
ij 265 to rpm. For long or MOUNTING mits fast, easy mounting in any position, angle, or di- FOB, RACI 
ie short runs. From $825.* rection in single or multiple unit set-ups. Changeovers to 
i BRACKET »_ other operations, when required, are made quickly, 
: speedily. Return to original set-up is equally fast. 
ty: f 0 (Tr 
CIRCULAR AND > | 
{ FIXTURE 
PRESSES 


building-block accessories... ‘oui: 


DRILL PRESSES 


Includes head, mounting CROSS ARM 
. . . let you use any Dumore Drill Unit 


BAR ASSEMBLIES 
For opposed unit, hori- 


bracket, circular or rec- 
tangular table, column 


. : and base. tal ting. Unit - 

: where you can make the most of its versatile elite can be adjusted. along en 
l for sing] q NEW MULTIPLE fixture. PRODUCTION 
+ capacity. On drill press columns for single SPINDLE ATTACHMENT , ure. 


TABLES 
Provide mounting space and 
circular adjustment for several 
Units to simultaneously ma- 
chine small parts in central 
fixture. 


Fits Units 24, 26 and 28 
For simultaneous drilling 
or tapping of 2, 3 or 4 
holes. Spindle center dis 
tances quickly changeable. 


or multiple spindle applications; or added 
to single or multi-purpose production set- 
ups, transfer machines and other automatic . ‘ 


systems. By combining several units, many 
machining operations on parts can be 
achieved in one set-up. 


Sold and Serviced Thru Leading Industrial Distributors Everywhere 


HYDRAULIC FEED 
CONTROL 

Separate, self-contained 
adjustable feed control 
for use when required 
on special application. 
Can be installed in 
minutes. 


REPEAT CYCLE TIMER 
Provides automatic wood- 
pecking for drilling deep 
holes. Reciprocation can 
be adjusted to hole depth 
and drill size. Clears chips 
and permits coolant t+ 
drill point 


BRACKETS 

All sizes for 
mounting on all 
standard drill 
presses. 


Find Out the Many Valuable Uses for These Tools and 
Accessories—Send Coupon 


You Can DO MORE with SSS 

VERSA-MIL * DRILL-N-TAP UNITS Clip te YOU ' 

All-Purpose DRILLING UNITS DRILL | 

GRINDERS * TOOL POST AND j Send me Drill Unit Details 
Metalworking | HAND GRINDERS FLEX-SHAFT | 
Tools TOOLS + QUILLS AND | H 

® ACCESSORIES Your 

Name 

THE DUMORE COMPANY «© 1310 Seventeenth Street © Racine, Wisconsin | 
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PRACTICAL 
PLANNING 
DEPENDS 
ON 

FACTS! 


WHAT YOU DONT KNOW-— 


can kill your production potential 


SEE 
PAGE 
205 


Goth NEW DIFFERENT 
| SHELDON 15" 


LATHES 
New. Revolutionary doubie-box 


NEW 
Headstock (Pat. Pend.) 
New. “WORK-HOLDING ONLY” 
Spindle. 
New. Single-Shift Back Gear 
Lever on Headstock. 
New. Headstock and Apron run- 
ning in oil. 
New. 1%" Hole through Spindle. 
New. 60-pitch Gear Box with 
built-in Lead Screw Reverse. 
New. Amazing LOW PRICE. 


DIFFERENT 


Different. Spindle rigidly 
held in two large “Zero Pre- 
cision tapered roller bear- 
ings arranged in box-type 
design. 
Different. Electrical switches 
and push-button stations fully 
enclosed in built-in well in head- 
stock. 
Different. Two independent 
clutches in apron for selecting 
power feeds. 
Different. Cam-action tailstock 
clamp for rapid release and in- 
stant locking of tailstock. 
Different. Triple, cogged, V-belt 
outboard drive—eliminates inter- 
mediate shafts—delivers more 


OO 
-0.8. Factory 
(Less Electricals) power to spindle. 


This is an all new lathe that bridges the gap between con- 


ventional belt driven and geared head lathes. It combines 
the capacity and power of a geared head with the economy 
Send in Coupon and flexibility of a belt driven lathe. Available with 5’, 6’ and 
or full information 8’ bed lengths providing 31", 42” and 66” center distances. 


| SHELDO?’ MACHINE CO., INC. 4229 No. Knox Ave., Chicago 41, U.S.A. 


| Gentlemen: Please send me information on items checked. 
The NEW and DIFFERENT SHELDON 15” Lathes 
Sheldon oO 10, O 11’ 
11” and 19” Variable Speed Lathes 
lligh Speed Turret Lathes 
) Sebastian 13” and 15’ Geared Head 

Lathes 


© 13” Lathes 


o000 


) Horizontal Milling Machine 
}) Sheldon 12” Shaper 

Name of Local Dealer 
© Have representative Cail 


USE READER SERVICE CARD; INDICATE A-1-204 


} Company 
Home 
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On each ASTE Technical 
Paper purchased under the 
coupon discount plan. 


Here’s how it works .. . 


Instead of ordering individual pa- 
pers at the regular rate of $.50 ea.,° 
the ASTE member may now buy 
ten coupons for $3.00 (a $5.00 
value!). He may then exchange 
these coupons for technical papers 
at the rate of one coupon per paper. 
Each paper costs the member onlt 

$.30. is represents an adde 

member discount of 40%! Coupons 
are good for any single technical 
paper of any year, and you may 
order as many sets as you wish. See 
synopsis of individual technical pa- 
pers in the 1958-59 ASTE PUBLI- 
CATIONS CATALOG, available 
without charge at the address be- 
low. *Non-member prices continue 
at $1.00 per paper. 


-——-CLIP AND MAIL NOW-——~ 


| TO: Member Services Dept., 
American Society of Tool Engineers, 
1 10700 Puritan Ave., Detroit 38, Michigan. 


l Enclosed please find $ for which 
sets Technical Paper 
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you re | 
| an 
member, 
EROOP 
2468 
i | Member No. & 
| 


Which of these did we need today? 


Tool Engineers © Product Designers © Tool & 
Die Designers © Process Planners & Estimators @ 
Manufacturing & General Management... 
YOU CAN TRIPLE YOUR PRODUCTION EFFICIENCY 
WITH THIS COST-CUTTING, TIME-SAVING TRIO! 


THE TOOL ENGINEER’S HANDBOOK 


A masterpiece of practical information on all phases of 
planning control, design, tooling — and operations in the 
mechanical manufacturing industries. Enables you to be 
‘right the first time’; avoid the mistakes others have al- 
ready made; know how to eliminate troubles before they 
occur; how to correct them when they do happen. Evolved 
from the know-how of 245 authors and reviewers whose 
names read like a blue book of the manufacturing and 
supplying industries. Contains data formerly considered 
‘trade secrets’ now available to you for the first time. 


($11.00 ta ASTE Members, $15.00 to Non-members) 


DIE DESIGN HANDBOOK 


Want a quick answer to your die design problems? Like 
to know how other companies successfully handled their 
similar problems? This Handbook fills the bill — not only 
shows you how to make better, more efficient designs, but 
also presents hundreds of actual, proven die designs for 
cold pressworking of sheet or strip metal. Representing 
best practice of “in industry” specialists, these designs 
can save you more than 50% in time and money on 
many jobs. ($9.75 to Members, $14.50 to Non-members) 


address below: 


FILL OUT AND MAIL TODAY. pi 


Please send THE TOOL ENGINEER’S HANDBOOK [} DIE DESIGN HANDBOOK [7] 
TOOLING FOR METAL POWDER PARTS [] 


Payment enclosed in the amount of $...............55- Orders shipped to Canada 


TOOLING FOR METAL POWDER PARTS 


ASTE?’s newest reference book and the FIRST authoritative - 
practical treatment on modern practice in the process plan- 
ning, tool design, equipment, and operations involved in 
producing structural parts from metal powders. Fills the 
need for factual data by product designers —to produce 
designs that can be practically and economically produced; 
process planners — to know the conditions that favor selec- 
tion of the metal powder process as against competitive 
processes; tool designers — who will find new tool design 
criteria that must be followed; all tool engineers —to show 
you what is needed in equipment, plant and personnel. 
($6.00 to Members, $7.50 to Non-members) 


‘PRACTICAL PLANNING DEPENDS ON FACTS 


What you don’t know can kill your production potential. 
Here, out of the know-how of many — for the benefit of 
all, is a compact, practical library representing the best 
and the newest of manufacturing industries’ production- 
proved practice, to help you now... 


to keep ON TOP OF THE JOB 

to SAVE — MONEY, TIME, LABOR 

to IMPROVE YOUR PRESENT OPERATIONS 

to PREPARE FOR HIGHER RESPONSIBILITIES 
to be ‘RIGHT, THE FIRST TIME’ 

to GET THE COMPETITIVE EDGE 


ALL THREE HANDBOOKS [] to the 


will enter the country duty and tax free. Remittance may be made in Canadian funds 
at the same prices. Shipments to other countries are subject to import regulations, 


order coupon or a facsimile to: American Society of Tool Engineers, Dept. 3, 10700 Puritan 
Ave., Detroit 38, Mich. 


IMPORTANT—In order to obtain the special member prices, orders must be sent to 
the Society. 


10700 PURITAN AVENUE 
DETROIT 38, MICHIGAN 
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Practical 
Tooling Tips 


No. 3 of a series 


PRODUCTION INCREASED 300% when this 12-station auto- 
matic indexing and tapping fixture was put to work. Vlier 
Spring Plungers allow the operator to load by simply push- 
ing the part into a slot. These simple, spring-loaded tools 
also position the part for the tapping operation. Available 
in four models; fifty sizes. 


PROPER STOCK ALIGNMENT IN PROGRESSIVE DIES becomes 
a simple task with the new Vlier Stock Pusher. Saves pilots. 
Mounts in tapped hole. Accommodates stock as thin as 
.010”; width variations totalling 4,4”. Nothing to wear out 
or foul up. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-206 


Are your tool makers wasting time making com- 
plicated tooling gadgets when a standard, off-the- 
shelf Vlier part could do the job much better? 
Why not examine your present drawings and see 
where these simple, low-cost parts can be used. 
You will be amazed at the savings possible. 


NEW SWIVEL PAD-TORQUE THUMB SCREW combines the 
Vlier Torque Thumb Screw and Swivel Pad Clamp. The 
result is a perfect holding tool—one that applies only the 
right amount of holding pressure without damaging the 
finished surface. Unique ball joint construction of the pad 
permits adjustment to off-angle surfaces. 


NEW 1958 CATALOG NOW AVAILABLE — Eight pages; com- 
pletely revised. Includes information and specifications on 
all new Vlier products, including the Torque Handle, Stock 
Pusher, Leveling Pad. Makes ordering easy. Suggests new 
uses for these proven time-savers. Write for your copy 
today! 


FP 


Engineering Corporation 
A subsidiary of Barry Controls, Ine. 
8900 Santa Monica Blvd. * Los Angeles 46, California 
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your one source for AIR VALVES 


full line for every use—immediately available from 
your conveniently located Schrader Distributor 


Foot-Operated Four-Way Valve 


Rotor Type Valve 


Two- and 

Three-Way Poppet 

Type Valves with 
Roller Lever 


Quick Exhaust Valves 


LINDERS evel thi ou need 
in AIR ACC ESSORIES 


AIR CYLINDERS 
or 


Schrader’s complete air products line can meet your every need. 
A. SCHRADER’S SON © Division of Scovill Mfg. Co., Inc. « BROOKLYN 38, N. Y. 


QUALITY AIR CONTROL PRODUCTS 


divisionotf SCOVILLE 
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Hand-Operated Four-Way Valve Pilot-Operated Valve 
yf 
Solenoid-Operated Valve 
: 
Flow Control Valves 
Air Cytinaer Button type Biow Lever type Gun 
| | | 
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Ten-year-olds 
really shine 
on Sunday 


We’re referring not only to juvenile cyclones, 
but also to those 10-year-old (and older) 
machine tools that are undermining 
production efficiency in plants every- 
where. On Sunday your machines 

are idle — and it’s the only day of 

the week the old ones are not 

losing money for you. Chances are 

that a performance comparison 

of your present surface grinding 
equipment with modern Blan- 

chard grinders will open your 

eyes. Because unless your plant 

is an exception, it’s safe to say 

that your surface grinders are 
obsolescent .. . are penalizing 

your production efficiency every 
working day. Find out how 

modern Blanchard grinders, 

equipped with Blanchard wheels, 

can boost production, improve 

quality and cut costs for you! Your 
Blanchard distributor is an expert in 
the field of grinding. On request he 
will gladly make an honest, accurate ap- 
praisal of the efficiency of your grind- 
ing production. Write or phone today. 


THE BLANCHARD 
MACHINE COMPANY 
64 State Street, Cambridge 39, Massachusetts 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-1-208 The Tool Engineer 
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Increased Bearing Surface i 
Longer Pin and Bushing Life 

Greatly Reduces Possibility of Scoring 

SMOOooother Action 


The process of Super Finishing removes the soft outer skin (appx. .0002-.0003} 

: caased by the heat induced as a result of grinding. 

oI Super Finish eliminates charging which is common to pins lapped with an 
abrasive compound. 
Super Finishing, long 2 prerequisite in the Automotive and Aircraft Ind ee ae 


recision bearing surfaces, is now a standard on Superior guide pias. With 
inished guide pins idea! clearances can be maintained due to a greater thee: tod 


surface. 
For fast local service call these Superior Representatives. m4 
Kalamazoo, Mich. Dallas, Texas Agawan, Mass. 
“ Fireside 5-7988 Riverside 5138 Republic 9-1132 
Bs 2 plants to Indianapolis, Ind. § Winter Park, Fla. © West Newton, Mess. 
8 Clifford 5-5668 4-0464 Blgelow 4-2070 
5 serve you Rockford, Tl. M lis, Minn. Schenectady, N. Y. ; 
3-3931 FR 1-1321 Franklin 2-4381 
: Milwaukee, Wis. Dayton, Ohio Memaipis, Tenn. North Haven, Conn. 
Mitchell 5-6027 Hemlock 6209 33- Cedar 9-1661 
Piainville, Conn. Chicago, Il. East Crengs. N. J, Wis. 
t Sherwood 17-2761 6-3871 Orange 5-5810 2-1900 
j St. Mo. Denver, Colo. 
Jeff 5- Enterprise 234 


2754S. 19th ST., MILWAUKEE, WIS. 


? UPERIO PRODUCTS CORP. 
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American Society of Tool Engineers .................. 205 
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Bendix Aviation Corp., Ultrasonics, 

Borg-Warner Corp., 
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Cincinnati Milling Machine Co., 
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Ernest, Holdeman & Collett, Inc., 

Speedgrip Chuck Division 119 
Ex-Cell-O-Corp., 

Continental Tool Works Division ..... Inside Back Cover 


Farquhar, A. B., Division, 


*Flick-Reedy Corp., 
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Giddings & Lewis Machine Tool Co. ............... 172-173 


Hannifin Co., Division 

Heald Machine Co., Subsidiary, 

Cincinnati Milling Machine Co. ...... Inside Front Cover 
Industrial Distributors, Inc. 21 
J 
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Kearney & Trecker Corp. ..Insert between pages 28 and 31 
*King-Seely Corp., Almco, 

Kingsbury Machine Tool Corp. ...................00+- 14 
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You've heard of "Detroit automation," "Sectionized automation" and 
"Tape-control automation." Latest wrinkle is "Playback automation" 
developed by engineers at Micro-Path, Inc. This tape-control system 
bypasses the need for written control programs for machining operations. 
To develop a program, a machine tool is put through all the movements 
necessary to machine a part. These movements are recorded on a magnetic 
tape. When the tape is played back, it puts the machine through its 
paces, automatically machining the part. Applications: die cavities, 
molds, cams, production parts. 


Don't write off tracer control as a possibility for milling and turn- 
ing operations, however. True-Trace Corp. has developed an automatic 
three-dimensional tracer system. It permits fast duplication of almost 
any contour. Direct tracing (often from prototype model of part) 
eliminates need for intermediate steps involved when programming for 
tape control. This cuts lead time. 


Accuracy of tenths of a millionth of an inch will become commonplace 

in another 10 years, according to ASTE Research Committeeman Louis Polk. 
Some plants are already manufacturing parts to accuracies of plus or 
minus five millionths. In the aircraft and missile field there are 
practical requirements for seventh-decimal-place accuracy today. 


Ratio of inspection costs to the total value of a manufactured product 
generally range from 0.05 to 0.25, according to a Small Business 
Administration brochure. Probable average for most industries: 0.10. 
The brochure points out that such ratios are invaluable when controlling 
inspection costs, make trends quickly visible. 


Plastics tooling applications continue to grow. Here's a list of appli- 
cations from Plastic Development and Research, Inc. Draw, stretch and 
molding dies; foundry patterns; master and duplicate models; proto- 
type parts; gages; spotting racks; vacuum form molds; laminating 
molds; core boxes; trim templates; match plates; drill jigs; assembly 
fixtures; spray masks. Reduced lead time and lower costs are given as 
primary reasons for adoption of plastics. 


Congress recently added a new section to the Internal Revenue Code 
of 1954, providing for the limited use of a special initial write-off. 
The write-off is restricted to $10,000 a year of eligible equipment 
acquisitions. This write-off provides a substantial incentive for the 
small company to purchase equipment, according to a MAPI brochure. 


Close cooperation between tool engineers and product designers during 
the initial stages of product design has paid off for Minneapolis- 

Honeywell. When a new product is planned, product designer and tool en- 
gineer develop detailed design and manufacturing methods Simultaneously. 
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COUNTERBORE— 


DOUBLE ABUTMENTS. 


AND DOUBLE LUGS 


A quarter-turn by hand engages or 
releases a Continental Counterbore. This 
Standard Drive is also used for Continental 
spotfacers, countersinks, inverted cutters 
and special end-cutting tools. 


“AMPLE STRENG: 
BEHIND THE 


Quality material and care in manufacture are two good reasons 
why Continental Counterbores last longer. Another reason is 
design. 

Because of the way double driving lugs on the cutter shank 
engage abutments in the holder socket, driving forces simply 
create compression, not shearing or wedging action. The resuit is 
a balanced, positive drive—the toughest drive of any ‘‘hand- 
detachable"’ counterbore. 

Notice how close the drive lugs are to the seating shoulder of 
the cutter. They're designed that way to give the extra torsional 
rigidity needed to resist machining forces. Flute design provides 
arnple area for smooth chip flow, easy cutting. 

And, of course, no matter how heavy the cut, a Continental 
Counterbore will always disengage with just a twist of the wrist. 

Write direct, or ask your Ex-Cell-O Representative for a free 
copy of a new booklet that lists standard Counterbore sizes and 
tells everything you'll want to know about these versatile tools. 


DIVISION OF EX-CELL-O CORPORATION, DETROIT 32, MICHIGAN 
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Does : 
this sign 
look 


GRACE SIGN AND MFG. CO. EMBOSSES FALSTAFF SIGNS 


with VERSON HYDRAULIC PRESS 


The Grace Sign and Mfg. Co., St. Louis, Missouri, 
has been producing quality baked enamel signs 
for 45 years. An excellent example of their work- 
manship is a Falstaff Beer sign shown here with 
the 400 ton Verson Press used to emboss it. 

Three background coatings and 5 printed colors 
are applied to the 22 gauge steel sign blank. The 
Verson Press, equipped with special rubber dies, 
then embosses the sign in a domed shape to a 
depth of 34 inches. This provides rigidity and 
produces pleasant color highlights. Use of the 
rubber dies prevents any damage to the sign finish 
during embossing. 


A Verson Press for every job from 60 tons up. 


The press is a three cylinder, shrouded post de- 
sign with a large platen area, 54” x 108”. Stroke 
of the platen is 24”. Bolster area measures 60” x 
108”. Fast advance is 430” per minute and press- 
ing speed is 39” per minute. Height of the press is 
147”, so designed because of low ceiling height; 
floor space is 120” x 137” and the machine weighs 
80,000 pounds. 

This hydraulic press is just one of the many 
types built by Verson... manufacturers of presses 
that daily solve the problems of men throughout 
the metalworking industry ... and they can do 
it for you. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9336 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS ¢ 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 


Yerson - 
| MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES * TRANSMAT PRESSES * TOOLING * DIE CUSHIONS » VERSON-WHEELON HYDRAULIC PRESSES ie 


